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1. Project Location and Description

This report presents the results of our geotechnical investigation and engineering analysis for
Phase 1 of the SR-20 Fredonia to I-5 Widening project. A vicinity map illustrating the project
location near Fredonia in Skagit County, Washington is presented in Appendix A on Figure 1.
The Boring Location Plan, Figures 2A through 2G in Appendix A show the details of the project
area with the approximate locations of the geotechnical borings.

* This phase of the project proposes to construct two new eastbound lanes on SR-20 from MP
54.74 near the vicinity of SR-536 to MP 56.85. The existing SR-20 will become the westbound
lanes. The new roadway will be constructed with two 12-foot wide lanes, a 10-foot exterior
shoulder and 4-foot interior shoulder. A 40-foot median will separate the eastbound and
westbound lanes. In addition, the existing SR-20 embankment will be widened, the existing EB
and WB SR-20 SR-536 ramps will be realigned and a portion of Higgins Slough will also be
realigned.

This Geotechnical Report addresses the following elements of the project.

* Removal of the existing Bridge 20/214 and construction of two new Bridges 20/214
North & 20/214 South and bridge approaches.

s The construction of two new Bridges 20/217 South & 20/220 South adjacent to the
existing Bridges 20/217 & 20/220, respectively and bridge approaches.

¢ Removal of the éxisting Bridge 536/12 and replacement with a new culvert.

s The 1ea11gnment of Higgins Slough approximately between LR STA: 53400 and LR STA
57+00.

» Construction of the new roadway embankments and widening the existing embankment
with an approximate maximuim fill height of approximately 9-feet.

s The signalization of the SR-20/SR-536 interchange and the SR- 20/H1gg1ns Airport Way
intersection.

When the PS&E is completed for this project, our office will provide a Summary of Geotechnical
Conditions for inclusion in the Special Provisions.

The analyses, conclusions, and recommendations provided in this report are based on the project
description, and site conditions existing at the time of the field explorations. The exploratory _
borings are assumed to be representative of the subsurface conditions throughout the project area.
If during construction, subsurface conditions differ from those described in the explorations, we
should be advised immediately so that we may reevaluate our recommendations and provide
assistance.

It is important to note that the foundation designs for the bridges in this report were performed
prior to the performance of a detailed scour study. If subsequent studies indicate the potential for
substantial scour at the bridges we should be contacted to reevaluate our recommendations.

2. Regional Geology

The project site is located in the north central portion of the Puget Sound Lowland geomorphic
province. The Puget Sound Lowland is an elongated topographic and structural depression
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bordered by the Cascade Mountains to the east and the Olympic Mountains on the west. The
Puget Lowland owes its present-day geomorphology to the most recent glacial advance and
retreat, known as the Vashon Stade of the Fraser Glaciation. This ice sheet filled the Puget
Lowlands with as much as 3,000 to 5,000 feet of ice at least four different times during this
period.

According to the geologic map reviéwed, this portion of SR-20 is underlain by Quaternary age
deposits of younger alluvium. These deposits include moderate to well sorted boulders, cobbles,
gravels, sands, silts and clays. Organic deposits are common.

3. Site Conditions

This section of SR-20 lies along the meandering Higgins Slough on an alluvial plain northwest
of the Skagit River. Indian Slough, Telegraph Slough, Blind Slough and the Swinomish Channel
lie west of the site. The mud flats of Padilla Bay are located approximately 2 miles northwest of
the beginning of the project.

The topography is locally flat except for the moderate to relatively steep slopes associated with
the Higgins Slough channel. The existing roadway is constructed on fill with a maximum fill
height of approximately 12 feet at one of the bridge abutments. The bulk of the roadway is
constructed on fills from 2 to 6 feet in height. A Burlington Northern Santa Fe Railroad line
constructed on an embankment parallels the roadway to the north.

The area is predominantly agricultural with some residential and light commercial adjacent to the
roadway. '

4.  Field Exploration

A subsurface investigation program was performed in-order to verify the geology and to
determine the geotechnical parameters to be used in 'design. The subsurface investigation
program included site reconnaissance, advancing 12 borings (for Phase 1) and performing
laboratory testing on select samples. The locations of the borings are shown on the Boring
Location Plans on Figures 2A through 2G in Appendix A. The boring logs are shown in
Appendix B and the resulis of the laboratory testing program are shown in Appendix C.

The subsurface conditions encountered at the site are consistent with the geologic map reviewed.
For simplicity and design purposes, the materials encountered in the test borings and observed at
the site have been grouped into classification units. The groupings are based primarily on the
engineering properties and material classifications. Due to the discontinuous nature of the strata,
individual profiles were developed for each structure location. Plan locations of the borings, the
location of the proposed bridges and the existing site topography are shown along with the
profile view with subsurface information on Figures 3 through 10 in Appendix A. '

b. Previous Studies

We have reviewed two Soil Reports prepared by the Northwest Region Materials Laboratory
dated June 23, 1993 and March 2, 2001. '

The Northwest Region’s 1993 report briefly describes the proposed project, the site geology and
describes the site soil conditions based on 47 hand holes and 6 holes performed with drill rigs.
The report makes embankment design and surfacing recommendations. This report recommends

WSDOT GECTECHNICAL BRANCH : 2
5R-20, Fredonia to |-5 Widening Phase 1



the use of gravel base and Method B compaction for embankment construcnon This
Geotechnical Report supersedes those recommendations.

The Northwest Region’s 2001 report briefly describes the project and the proposed embankment
fills at various locations. The report also addresses the site surficial soil conditions based on a
number of hand holes and portable penetrometer holes. This report recommends the use of select
borrow for embankment construction. Final earthwork recommendations can be found in
Section 9.8 of this report.

6. = Site Soil Conditions

The site soil conditions correlate well to the geologic map reviewed. In general, alluvial deposits
we encountered in all the borings from the ground surface to the maximum depth explored of
110.5 feet. The site soils consist of soft to stiff, lean to fat clays, very soft to stiff elastic silts,
loose to very dense silts and very loose to very dense sands and glavels The soils and strata
encountered at each location are described below.

6.1. Bridge 20/214 North

Two borings, BH-01-05 and BH-02-05 were drilled for this structure. A piezometer was installed
in Boring BH-02-05 The locations of the borings are shown on Figures 2B and 3 in Appendix A.
Four soil units were encountered were encountered in the borings. The soil units are shown on
the attached profile, Figure 4 in Appendix A. In general, loose silt and loose silty sand are
present at the ground surface. These materials are present to an elevation of about 5 feet.

Below them lies a thick unit of silty sand and poorly graded sand that is medium dense to dense
between elevations 5 feet and about -35 feet. The sand transition into a very soft to medium stiff
silt and clay layer at about elevation -50 feet. The silt and clay layer is present to about elevation
-85 feet where granular soils were again encountered.

7 6.2. Bridqe 20/214 Soi:th & Signal Foundation

Two borings, BH-03-05 and BH-04-05 were drilled for this structure. A piezometer was
installed in Boring BH-03-05. The locations of the borings are shown on Figures 2B and 5 in
Appendix A. Four soil units were encountered i in the borings. The soil units are shown on the
attached profile, Figure 6 in Appendix A. In general, loose silt, loose silty sand are present at,
and just below, the ground surface. These materials are present to an elevation of about -2 feet.
BH-03-05 encountered debris consisting of cobbles, boulders and wood to from the ground

surface to approximately elevation O-feet Below them lies a thick unit of silty, well and poorly

gradéd sand that is loose to medium dense between elevations —2 and about —55. The sand
transitions into a very soft to stiff silt and clay layer which extends to about elevation —88, where
dense granular soils are encountered. :

6.3. Bridge 20/217 South & Higqgins Slough Realignment

Four borings, BH-05-05, BH-06-05, BH-07-05 and BH-08-05 were drilled at this location. A
piezometer was installed in boring BH-07-05. The location of the borings are shown on Figures
2D and 7 in Appendix A. Three soil units were encountered in the borings. The soil units‘are
shown on the attached profile, Figure 8 in Appendix A. In general, loose to dense silty sand and
poorly graded sand is present in layers from the ground surface to an elevation about —20 to -40
feet. Below and intermittently interbedded within this sand lies very soft to stiff, lean to fat silts
and clays. This material is present to an elevation of approximately —45 feet. Below these fine
grained soils lie medium dense to dense silty sands and poorly graded sands, and some sandy silt.
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6.4. MM

The exploration plan consisted of two borings, BH-09-05 and BH-10-05. A piezometer was
installed in BH-10-05. The locations of the borings are shown on Figures 2F and 9 in Appendix
A. Three soil units were encountered in the borings. The soil units are shown on the attached
profile, Figure 10 in Appendix A. In general, very loose silt and sandy silt were encountered at
ground level to approximately elevation -3 feet. Underlying these soils are loose to medium

- dense poorly graded sand and silty sand with gravel that extends to an approximate elevation of -
20 feet. These two layers alternate 1o an approximate elevation of -50 feet. Below them lies a
thick layer of dense to very dense poorly graded sand with gravel and silt to well graded gravel
with sand.

6.5. Bridge 536/12 and Ramp Realignment

One boring, BH-18-06, was performed at the location indicated on the Boring Location Plan
Figure 2B in Appendix A. The boring encountered approximately 7 feet of loose silt over
medium dense poorly graded, well graded and silty sand to the maximum depth explored of 50.5
feet. Groundwater was encountered at approximately elevation 5 feet.

6.6. Higgins Airport Way Signalization

© One boring, BH-19-06, was performed at the location indicated on the Boring Location Plan,
Figure 2E in Appendix A. The boring encountered loose to medium dense, silty and poorly
graded sand to the maximum depth explored of 25.5 feet. '

7. Surface Water and Groundwater

As previously noted Higgins Slough meanders through the project limits and Indian Slough,
Telegraph Slough, Blind Slough and the Swinomish Channel lie west of the site. The Skagit
River lies southeast of the site and Padilla Bay is located northwest of the project. Ground and
surface water depends heavily on rainfall, snowmelt, agricultural activities and tidal influences.
During wet seasons it is not uncommon to see large ponds of water at the ground surface. In
addition, due to the flat topography, it is our understanding that cross culverts in this area change
flow direction depending on surface water elevations and tidal fluctuations.

Groundwater was observed in the test holes at the time of drilling at the depth shown on the
boring logs. Piezometers were installed in borings BH-02-05, BH-03-05, BH-07-05 and BH-10-
05 in order to monitor groundwater levels in the project area. The table below indicates the
elevation of the water table as measured at the time of drilling, as well as subsequent
measurements in the piezometers. It is anticipated that groundwater conditions will change in
response to rainfall, time of year, tidal fluctuations and other factors.

Borine ' Ground Groundwater Date
g Elevation (ft) | Elevation (ft) Measured
BH-01-05 13.5 - 1.5 5/20/2005
4.2 5/24/2005
BH-02-05 14.1
' 3.1 512212006
WSDOT GEOTECHNICAL BRANCH 4
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Borin Ground Groundwater Date
rig Elevation (ft) | Elevation (ft) Measured
BH-03-05 13 4.4 5/4/2005
BH-04-05 10 Not Measured
BH-03-05 8 4.8 5/25/2005
BH-06-05 14.2 Not Measured
4.7 5/3/2005
BH-07-05 14.6 -
63 5/22/2006
BH-08-05 142 42 4/27/2005
BH-09-05 ‘ 13.1 8.6 ' 6/28/2005
8.2 . 6/1/2005
BH-10-03 12.7 -
: 7.7 5/22/2006
BH-18-06 g% 5 4/18/2006
BH-19-06 12% Not Measured

Boring and Groundwater Elevation Information
*Elevation estimated from site data

8. Seismological Considerations

8.1. Site Seismicity

Seismic activity in this area is largely attributed to the Cascadia subduction zone, where the Juan
de Fuca oceanic plate is being thrust under the North America plate, and related shallow crustal
faults. While the seismicity of Washington is not as well understood as other areas of western
'North America, seismologists believe that the local subduction zone has created great interplate
earthquakes in the past (Modified Mercalli Intensities up to VIII), and is capable of future great
earthquakes (Atwater, 1987). |

8.2. Desiqn Earthquake Parameters

An acceleration coefficient of 0.25g is recommended for seismic design of the structures on this
project in accordance with the WSDOT Geotechnical Design Manual (GDM). The recommended
acceleration coefficient is based on expected ground motion at the project site that has a 10
percent probability of being exceeded in a 50 year period.

Design response specua presented in the AASHTO guide specification are considered
applopuate for seismic design of the structures on this project. A Type II soil profile response
spectrum is recommended for seismic design of the project except as noted below.

WSDOT GECTECHNICAL BRANCH ' 5
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At Bridge 20/217 the subsurface soils have the potential to liquefy during the design seismic
event. Due to the potential liquefaction at this site we recommend that a decoupled analysis be
performed to bracket the anticipated shears, moments and deflections in the structure. Early in
the seismic event the site soils are not liquefied and an AASHTO Type H profile response
spectrum is considered appropriate. The attached Deep Foundation System Analysis Program
(DFSAP) input parameters in Appendix E should be used for this analysis.

After the onset of liquefaction, the soil strength and stiffness degrades.. We recommend that a
section analysis be performed using an AASHTO Type I soil profile response spectrum to
simulate the site soil conditions after liquefaction has occurred. The analysis with the Type III
response spectrum will model the longer period response associated with the liquefied soil and
should result in greater deflections within the structure. The attached DFS AP parameters should
be used for this second analysis with the “softer” response spectrum. .

8.3. Liquefaction Potential -

The liquefaction potential of saturated soils is-evaluated mainly on soil gradation, density, and
the depth of the deposit. The potential for liquefaction is highest for loose, fine to medium
grained sands and silty sands. Increasing fines content (i.e., silt and clay) decreases the potential
for liquefaction. Conversely, clean coarse grained granular soils are less susceptible to
liquefaction due to their high permeability. The potential for liquefaction also decreases with
increasing density and depth.

We have evaluated the potential for liquefaction of the project soils based on the SPT data
obtained from the field explorations and the percentages of silt. Our analysis indicates that there
is the potential for liquefaction at the site. Site specific liquefaction is addressed below for each
structure.

8.4. Liquefaction Induced Lateral Spreading

We have evaluated the potential for lateral spreading of the project soils at the bridge approaches
based on the estimated equivalent undrained residual shear strength data. Our analysis indicates
that the potential for lateral spreading is low. :

9. Geotechnical Recommendations

9.1. General Foundation Recommendations

Due to the site soil conditions deep foundations are required. Driven piles have the potential to
cause settlement in the existing, adjacent structures. Through discussions with the Bridge and
Structures Office it is recommended that drilled shaft be used adjacent to existing structures. It
is also believed that it will be to the State’s advantage to maintain consistent foundation types
‘throughout the project. Therefore, we recommend the use of drilled shafts for the bridge
structures. Enclosed in Appendix D are ultimate capacity charts for strength, service and
extreme event limit states in English units. The charts show the load that can be applied at the
top of the shaft. The weight of the shaft has not been deducted from the compressive capacity in
the figures and is not included in the uplift. The capacities or loads shown in the figures are
those that can be applied at the top of shaft. The net weight of the shaft should be treated as a
load applied to the top of the shaft.

The charts in Appendix D are for shafts with 6-foot (7-foot for 20/214 South) diameters.
Separate plots for ultimate skin friction (Qs) and ultimate end bearing (Qy) are provided on the
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charts. At a given depth on the figures, the factored resistance (Q’) can be determined by adding
the ultimate skin friction multiplied by its resistance factor (¢s) and the ultimate end bearing
multiplied by its resistance factor {¢y) as shown in the following equation:

. Q = Q0 + Qv
We recommend that the following resistance factors be used when evaluating the different limit
states.

Resistance Factor ¢
Limit State | Skin Friction | End Bearing | Uplift
Qs Qb
Strength 0.55 0.50 0.45
Service 1.00 1.00 N/A
Extreme 1.00 1.00 0.75

Resistance Factors for Drilled Shaft Design

The proposed bottom of the shaft caps are near the groundwater table. Construction of
cofferdams with seals should be anticipated at all the bridges.

9.2. Shaft Casing and Slurry Recommendations

The following table should be used for the fill-ins for the drilled shaft bridge special provision
(BSP). These casing type and limits are based on recommendations by the WSDOT/ADSC Task
Force. ' ' ‘

Upper and
Elevation of Lows%r loillevatlon
: : ‘ Bottom of Limits for
Bridge Number | Pier Number Casing Type Requi Concurrent
equired .
Casing (ft) Casing
- : Placement with
Excavation (ft)
20/214 North 1 (all) Tempofal‘y -5.0 2.5t0-5.0
20/214 North 2 (all) Temporary 5.0 3.0t0-5.0
20/214 South 1 (all) Temporary -10.0 1.5 to -10.0
20/214 South 2 (all) Temporary -10.0 1.5t0 -10.0
20/217 South 1 (all) Temporary ~-30.0 5.0to0 -30.0
. 20/217 South 2 (all) Temporary -30.0 5.0t0 -30.0
20/220 South 1 (all) Temporary - -42.0 6.0 to 42.0
20/220 South 2 (all) Temporary -42.0 6.0.to -42.0
Temporary Casing Recommendations for Drilled Shafts
WSDOT GEOTECHNICAL BRANCH 7
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Excavation in advance of the casing should not exceed 2 feet. Slurry should be used in all shafts.

9.3. _Abutments

We recommend designing the abutments for gravel borrow backfill. For passive pressure .
resistance at the foundation toe and active pressure acting on the abutments, the following soil
properties should be used to estimate the forces.

Parameter . Value
Unit Weight (y) Piers 1 and 2 130 pef
Soil Friction (¢¢) Piers 1 and 2 36°
Active Earth Pressure (k,) Piers 1 and 2 0.26
Passive Earth Pressure (kp) Piers 1 and 2 3.5
| Coefficient of Sliding (tan ¢5) Pier 1 & 2 0.7

Earth Pressure Parameters for Abutment Wall Design

9.4. Bridge #20/214 North Geotechnical Recommendations

The existing Bridge #20/214 will be removed and the new Bridge #20/214 North will be

* constructed in approximately the same place. The new bridge will be a single span, 68-foot long
structure with a 38-foot wide roadway. The roadway alignment changes only slightly and the
profile remains the same. -

9.4.1. Approach Embankments

The existing approach fill consists of approximately 2 to 3 feet of fill. The existing profile will .
not change. Minor amounts of new fill will be required from the rework of the embankment
necessary after bridge removal and abutment construction and sliver fills placed at the existing
fill margins. The on site soils will be moisture sensitive. We recommend that gravel borrow
compacted to 95% of the maximum density be used for all new approach embankments and
where the existing embankment is excavated to construct the new abutments. The on site soils
excavated during structure excavation should be wasted. We anticipate any settlement of the
approach fills will be negligible. ‘

9.4.2. Approach Slabs

Based on the height of the fill at the abutments and Jow anticipated settlements, from a
geotechnical standpoint approach slabs are not necessary at this structure, but may be necessary
for other reasons such as ADT or design speed.

9.4.3. Shafts -

Attached on Figure 1 in Appendix D is the nominal axial skin friction and end bearing chart for
6-foot drilled shafts. Our analysis indicates the potential for liquefaction to occur at this site
during the design seismic event is low.

For the service limit state, the settlement of the shaft foundations tipped near elevation -30 feet
will be on the order of 2-inches. Approximately 0.5-inches will occur during construction and
the remaining 1.5-inches will occur over time. We anticipate approximately 1-inch of
differential settlement between Piers 1 and 2. If the shafts cannot develop adequate capacity
above elevation -30 feet, they should have a minimum tip elevation of -85 feet to avoid tipping
the shafts in the soft silt and clay layer.
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Soil parameters for input into DFSAP for analysis of the lateral capacity of the drilled shafts are
shown on Figure 1 in Appendix E.- :

9.5. Bridge #20/214 South Geotechnical Recommendations

The new bridge will be a single span 100-foot long structure with a 38-foot wide roadway. The
new structure will be constructed on the newly constructed eastbound lanes of SR-20 adjacent to
the 20/214N bridge replacement. -

9.5.1.. Approach Embankments

The south approach will be constructed with a maximum fill height of 7.3 feet. The north
approach has fill heights on the order of 3.5 feet. For the Bridge Approach Embankments at the
20/214 South bridge, we recommend placement of a soil stabilization fabric at the base of the
proposed fill. Fabric placement is addressed in the Construction Considerations section of this
report. The on site soils will be moisture sensitive. We recommend that gravel borrow
compacted to 95% of the maximum density be used for all new approach embankments and
where the existing embankment is excavated to construct the new abutments. The on site soils
excavated during structure excavation should be wasted We estimate up to 3 inches of
settlement in the approach fill.

9.5.2. Approach Slabs
Based on the height of the fill at the abutments and low anticipated settlements, from a
“ geotechnical standpoint approach slabs are not necessary at this structure, but may be necessary
for other reasons such as ADT or design speed.

9.5.3. Shafis

Attached on Figure 1 in Appendlx D is the nbmmal amal skin friction and end bearing chart for
6-foot drilled shafts. Our analysis indicates the potential for liquefaction to occur at this site
during the design seismic event is low.

For the service limit state, the settlement of the shaft foundations tipped near elevation -30 feet
will be on the ordér of 3-inches. Approximately 1-inch will oceur during construction and the
remaining 2-inches will occur over time. We anticipate approximately 1.5-inches of differential
settlement between Piers 1 and 2. If the shafts cannot develop adequate capacity above elevation
-30 feet, they should have a minimum tip elevation of -90 feet to avoid tipping the shafts in the
soft silt and clay layer.

Soil parameters for input into DFSAP for analysis of the lateral capacity of the drilled shaﬂs aw
- shown on Figure 1 in Appendix E.

9.6. Bridge #20/217 South_geotechnical Recommendations

The new bridge will be a single span 52-foot long structure with a 38-foot wide roadway. The
new structure will be constructed on the newly widened section of SR-20 adjacent to the existing
20/217 North bridge.

9.6.1. Approach Embankments

The proposed embankments are constructed very near existing grade with minimal amounts of
fill. Higgins Slough however will be realigned at this location as shown on Figure 2. This will
require approximately 9-feet of fill adjacent to Pier 1 of the proposed structure.  The on site
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soils will be moisture sensitive. We recommend that gravel borrow compacted to 95% of the
maximum density be used for all new approach embankments and where the existing
embankment is excavated to construct the new abutments. The on site soils excavated during
structure excavation should be wasted. We anticipate approximately 2-inches of settlement at
this Jocation. Due to the nature of the underlying soils, this settlement should occur during
construction. Post construction settlement should be negligible.

9.6.2. Apprdach Slabs

Based on the height of the fill at the abutments and low anticipated settlements, from a
geotechnical standpoint approach slabs are not necessary at this structure, but may be necessary
for other reasons such as ADT or design speed.

9.6.3. Shafts

Attached on Figures 2 and 3 in Appendix D are the nominal axial skin friction and end bealmg
charts for 6-foot drilled shafts. Our analysis indicates the potential for liquefaction to occur at
this site during the design seismic event is high. The following downdrag loads should be used
-for evaluating the axial capacity for the design seismic event. '

.S haft Downdrag Load Per Shaft
Diameter (tons)
(ft)
6 481

Extreme Event Downdrag Leads for 20/217 South

We estimate the settlement of the drilled shafts to be less than 1-inch for the Service Limit State with
the bulk of the settlement occurring during construction. Post construction settlement should be
negligible. In the design seismic event it is possible that up to 6-inches of settlement could occur
with up to 3 to 4 inches of differential settlement.

Soil parameters for input into DFSAP for analysis of the lateral capacity of the drilled shafts are
shown on Figure 2 in' Appendix E.

9.7. Brque » #20/220 South Geotechnical Recommendations

The new bridge will be a single span 64-foot long structure with a 38-foot wide roadway. The
néw structure will be constructed on the newly constructed eastbound lanes of SR-20 adjacent to
the existing 20/220 North bridge.

9.7.1. Approach Embankments

Minor amounts of new fill, less than five feet in height will be required, to construct the new
approach sections. The on site soils will be moisture sensitive. We recommend that gravel
borrow compacted to 95% of the maximum density be used for all new approach embankments
and where the existing embankment is excavated to construct the new abutments. The on site
soils excavated during structure excavation should be wasted. We anticipate any settlement of
the approach fills will be negligible.
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9.7.2. Approach Slabs
Based on the height of the fill at the abutments and low anticipated settlements, from a
geotechnical standpoint approach slabs are not necessary at this structure, but may be necessary
for other reasons such as ADT or design speed.

9.7.3. Shalfts

Attached on Figure 4 in Appendix D is the nominal axial skin friction and end bearing chart for
6-foot drilled shafts. Our analysis indicates the potential for liquefaction to occur at this site
during the design seismic event is low.

For the service limit state, the settlement of the shaft foundations will be on the order of 1-inch.
We anticipate less than 0.5-inches of differential settlement between Piers 1 and 2.

Soil parameters for input into DFSAP for analysis of the lateral capacity of the drilled shafts are
shown on Figure 2 in Appendix E. ' ‘

- 9.8. Earthwork

In general, the bulk of the work on this project entails the construction of embankment fills. The
cuts primarily involve ditch and channel excavations and small cuts in existing fill to reconstruct
roadway sections. With respect to slope stability, we recommend that cut and fill slopes be
constructed with slope ratios of 2:1 (H:V) or flatter.

In order to minimize the effects of settlement to the new roadway and structures, and to
minimize the potential for settlement induced downdrag loads on the new foundations, we
recommend a 30-day settlement period for fills in excess of 5 feet. - The contractor should not be
allowed to construct foundation elements or prepare subgrade during the settlement period.

During construction, it is likely that unsuitable foundation materials will be encountered. To
minimize over excavation where unsuitable materials may be encountered during construction,
we recommend the use of a soil stabilization fabric for fills in excess of 5 feet. These areas do
not need to be cleared and grubbed. The area to be covered by the soil stabilization fabric should
be graded to a smooth, uniform condition free from ruts, potholes, and protruding objects such as
rocks or sticks. The contractor may construct a working platform, up to 2 feet in thickness, in
lieu of grading the existing ground surface. A working platform is required where stumps or
other protruding objects which cannot be removed without excessively disturbing the subgrade
are present. All stumps should be cut flush with the ground surface and covered with at least 6-
inches of select borrow placed by Method C compaction before placement of the soil
stabilization fabric. ‘

The realignment of the slough between Bradshaw Road and Bridge 20/217 South will entail
filling in the existing channel with up to 13 feet of fill. Based on our settlement analysis we
anticipate up to 2.5-inches of settlement at the deepest fill. The bulk of this settlement should
occur during the 30-day settlement period and post construction settlement should be negligible.
We recommend the newly realigned slough be constructed with side slopes of 2:1 (H:V) or
flatter. Tn addition, we recommend the Region or HQ Hydraulics Division be contacted
regarding the necessary slope protection in the channel.

9.9, Signal Foundations

We understand that new signal foundations are proposed at the SR-20 and SR-536 interchange
and at SR-20 and Higgins Airport Road at the approximate locations shown on Figures 2B and
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2E in Appendix A. We recommend the foundations be deéigned with an allowable lateral
bearing pressure of 1000 pounds per square foot.

The luminaires proposed at SR-20 and Higgins Airport Road can be constructed with the new
standard plan foundation for luminaires. A copy of the standard plan is shown on Figure 11 in
Appendix A.

We anticipate that the luminaire and signal foundations will encounter groundwater during
construction. We recommend the use of BSP2003041 JFB8 for luminaire and 51gnal foundation
construction.

9.10. Bridge 536/12 Removal & Culvert Construction

The project proposes to remove the existing 536/12 bridge and replace it with two approximately
60-inch culverts. We anticipate the new fill for the culvert construction and the SR-20/SR-536
interchange realignment will settle up to 1.5-inches during the construction period, with minimal
post construction settlement.

Due to the existing embankment for SR-536, there will be a substantial component of differential
settlement. We estimate approximately 1.5-inches of settlement at the inlet and outlet, and

~ approximately 0.5-inches at the existing embankment. If the project office wishes to reduce the
amount of differential settlement, the new fill should be constructed with no culverts and
subjected to the 30-day settlement period. At the end of the period the culverts can be
constructed.

We have performed pH and resistivity testing of the native soils at the site for selection of culvert
material. The results of our testing are shown in the table below. Import fill should also be
tested prior to final selection of culvert material.

Boring | Depth (ft) | pH | Resistivity (Ohm-sec)
BH-18-06 9 5.7 3,400 |
BH-18-06 12 4.1 2,200

pH & Resistivity Values of Native Soil

10. Construction Considerations

At the existing 20/214 bridge, we recommend the complete removal of the steel piles in the
abutment supports. Steel piles on the interior piers can be completely removed or removed in
accordance with Section 2-02.3(1) of the 2006 Standard Specifications. Tn addition, there are a
number of timber piles remaining under the existing bridge. If these piles are not removed, they
will become obstructions if conventional shaft drilling equipment is used. In any case, all pile
removal should occur prior to drilled shaft construction. Do to the nature of the deposits, we
anticipate shaft drilling will encounter timber piles and wood deposits (high pr obability) and
boulders (moderate to low probability).

Due to high groundwater, it is likely that cofferdams and seals or dewatering will be necessary to
construct the foundations. In the boring at Pier 1 (BH-03-05) at 20/214 South, wood and other
debris was encountered. We do not know the lateral extent of this deposit. Driving sheetpiles
through this deposit may not be possible.

At the bridge 516/12 removal, in addition to the piles currently supporting the bridge, timber
piles from a previous structure will also be encountered. These timber piles, if not removed, will
make excavation difficult.
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We recommend performing a preconstruction survey and performing construction
monitoring of the existing 20/217 North and 20/220 North bridges. The contractor(s)
should be required to perform all work without damaging these structures. These two
bridges will be partlcularly sensitive to vibration induced settlements. Care should be
taken to minimize vibrations near these bridges. '

We anticipate the use of slurry will be required for drilled shafts. The contractor should
be aware that the groundwater level is influenced by tidal fluctuations and other factors.

Becanse the bulk of the cuts on this project are shallow, and will tend to have high
organic contents, we recommend cut material generated on this project be considered
unsuitable for fill and backfill materials. We understand that all embankment fill on this
project will be select or gravel borrow. It may be worthwhile to consider using lower
quality material (common borrow) to backfill Higgins Slough at the realignment section
outside the roadway prism.

Prior to, or during construction, our office should be contacted to decommission the
piezometers installed on this project
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SEC. 9, T34N., R.3E., WM.
- SKAGIT COUNTY
SR 20

680" BK. TO BK. OF PAV'T. SEATS
{MEASURED ALONG LL LINE)
S2 STA, 25+06.81 BC.
' TOP OF CUT
GRATE INLET TYPE 2 w/ 8-g"
ROTATED GRATES WINGWALL THRIE BEAM GUARDRAIL
(STD PLAN B-4c & B-4d) CONNECTION TYPE "D"
(STD. PLAN C-5)
0" WIDENING TOE OF FILL ToPo $2 STA. 25+73.06 P, (TYP. AT 4 CORNERS)
FOR GUARDRAIL (TYP) T EXTRUDED CURB BH-2-05 ‘
STD PLAN F- 0 o
( N F-2b) 170 LL 28+28 5
S - ____" i < \ 7 I il ’
. .. e . : BRIDGE APPROACH SLAB (TYP,
49 e EXISTING BRIDGE H SLAB (TYF)
e LL 27453 . NO. 20/214
2 ) ] 560 o N {TO BE REMOVED)
> -y g - - o . PROFILE GRADE /
s 2 g n g  VERT.CLR » & PIVOT POINT
3 S . ABUTMENT : )
¢ TO SR536.JCT 3 = 2 \ 28 +OO 26+00 TO SR -5 JCT.
a1MiLES & T LL LINE s _ ) 5.4 MILES
B . , m 810" WINGWALL
" 3 5 55 (TYP. 3 CORNERS)
(=] PN}
R 7]
¥ ~.. FACE OF L 17w
— &N, ABUTMENT /
46"SHLD. — -
1
TOE OF FILL
o 51°3404" TOE OF FILL
EXISTING GUARDRAIL
TOP OF CUT (TO BE REMOVED ~ TYR)

/ EXISTING PILE (TYR) 52 STA. 26+12.20 P.C.
Jo .01 -3485 s.a. 20 C.5.
SR 20 Fredonia to 1-5
Sr 20 Over Higgins Slough

Bridge #20/214N Replacement
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2 54 ? —17
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? —31 ? |
uniTa
UNIT 1: Very loose SILT

TEST HOLE LEGEND

H-1-98
l10-55
£6 TLRI, TeEST HOLE GFFsET

TEST HOLE NUMEER
TEST HOLE STATION

I—23 SranvbarD PENETROMETER TEST
fBLOWS FPER FOOT)

UNDISTURBED SAMPLE
WATER LEVEL & DATE

—— 7 INDICATES SOIL/ROCK STRATA BETWEEN
TEST HOLES MAY NOT 8E CONTINUOUS

INDICATES INTACT ROCK
INDICATES CORE SAMPLE TAKEN
—— AROCK QUALITY DESIGNATION

DATUM

NAVD 1988

UNIT 2: Medium dense silty SAND to poorly graded

of well graded SAND and very loose to loose silty SAND.
Very soft 1o medium stiff lean to fat CLAY with lenses of well graded SAND.

UNIT 3:

UNIT 4. Dense silty SAND with gravel.
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SEC. 9, T34N., R.3E., WM.
SKAGIT COUNTY

SR 20

EXIST. BR. NO. 20/214N
X— (TO BE REPLACED) .

EXISTING FENGE
52 STA. 26+36,13 BT \

100-0" BK. TO BK. OF PAV'T. SEATS

. (TO BE REMOVED)
BRIDGE APPROACH SLAB

(MEASURED ALONG LR LINE)
RACONGERHNE

TOE OF FILL

BRIDGE APPROACH SLAB

BXISTING OVERHEAD UTILITY
2"0" WIDENING (TO BE REMOVED)
FOR GUARDRAIL , 13 y
(TYR. @ 4 CORNERS) —=— ‘
. —OP—
410" SHLD. — 72 hp—f =P T e -
- \ 70 \_’—’ﬂ—’l (IGP'-_ —QF— —ap-=
i e N .
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g s 3|
3 Qo 29+00 =
70 SR 536 JCT. x o |w \ el TO I-5 JCT.
0.03 MILES < L= Q LR STA.29+08.72 (12.00' RT) by 4.4 MILES
8 SN BH-3-05 TN 972859 o
FACE OF ABUTMENT N S
LL 28+10 | ' % THRIE BEAM GUARDRAIL
| 80' Rt /_ CONNECTION TYPE "D"
3l / N (STD. PLAN C-5)
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8" AG DRAIN LINE - 7 -———-
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- = e
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Figure 5. Plan
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{BLOWS PER FOQOT)
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B-WS'-LéE WATER LEVEL & DATE
v —— P INDICATES SOIL/7ROCK STRATA BETWEEN
TEST HOLES MAY NOT BE CONTINUOUS
A== INDICATES INTACT ROCK
85 ) INDICATES CORE SAMPLE TAKEN
—— ROCK QUALITY DESIGNATION
DATUM
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UNIT 4

Very loose to lcose SILT

Medium dense silty SAND to poorly graded SAND with layers
of well graded SAND and very [oose to loose silty SAND.

Soft to very stiff lean to fat CLAY with lenses of well graded SAND.
Dense silty SAND with gravel.

Figure 6: Profile
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Figure 7:
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[ UNGISTURBED SAMPLE
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TEST HOLES MAY NOT BE CONTINUQUS
A== INDICATES INTACT ROCK
a6% INDICATES CORE SAMPLE TAKEN
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Medium dense to dense silty SAND and poorly graded SAND.
Some sandy SILT.

Figure 8. Profile
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2-0" WIDENING FOR

* 8u0" WINGWALL
(TYP 4 LOCATIONS)

SEC. 6, T34N., R4E., W.M.
SKAGIT COUNTY

SR 20

640" B TO BK. OF PAV'T. SEATS

2~ 2"g CONDUIT PIPES IN
TRAFFIC BARRIER FOR FULL
LENGTH OF TRAFFIC BARRIER (TYR)

-
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EXISTING FENCE
(7O BE REMOVED)
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2
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= =N ) -0- ABUTMENT
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T T T T T T L e S, e R S B T O e £0ems = = DB =P —OP —
17 2 e
75
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CONNECTION TYPE "D" .{E;gg?!.’ifztfo::z gl.é',b‘?)B
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SR 20 Fredonia to I-5
SR 20 Over Higgins Slough
Bridge #20/220S
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27 MIN, - 220" CLEAR UNDER BRIDGE
? 05 ? VERT. CLR. sdtie UNIT 1
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UNIT 2 —11 |
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O
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—18 5
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TEST HOLE LEGEND

H--98  1EsT HOLE nuMBER
HOt55  rEST HOLE STATION
26 fL.Rl. 7EST HOLE OFFSET

|I—£3 STANDARD FPENETROMETER TEST
{BLOWS FER FOOT)

UNDISTURBED SAMPLE
WATER LEVEL & DATE

——7 INDICATES SCIL/ROCK STRATA BETWEEN
TEST HOLES MAY NOT BE CONTINUOUS

INDICATES INTACT ROCK
INDICATES CORE SAMPLE TAKEN
—— ROCK DQUALITY DESIGNATION

DATUM

NAVD 1988

UNIT 1: Very loose, SILT to sandy SILT.

UNIT 2: Loose to medium dense, poorly graded SAND with gravei to silty SAND
UNIT 3: Dense to very dense, poorly graded SAND with

gravel and silt to well graded GRAVEL

Figure 10: Profile
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8'-0" CONCRETE CAST BIRECTLY
AGAINET UNDI&TURBED SOfL

¢ " ANCUBR BELT STRAP TEMPLATE (TYP.y
~ SEE AMCHDR BT ASSEMELY DETAIL
STD. PLAN J4-1b

i ENCHOR BOLT

' |
TLd—TT]
i ar-../
H itt- :
SN - 1= I £-*7 BARS
Lwi"""— T // SVENLY SPACED

=4 ponPS AT

o -~ 17-0" CENTERS

27 CiR.
v (TYP.}

3

- 3’-07 ROUNA

FOUNDATION RERFORCEMENT DETAIL
CORCRETE CAST BIRECTLY AGAINST BRDISTURBED SOIL

SLOPE . DRESSING
&S HEQWIRED

UNDISTURBED SDIL

@ TEMPDRARY S:iOPME OR SHORE AS REOUTRED

@ ANY EXPOSED TOP PORTIM (1°-6" Mf3.} BF THE FOURDATION
SHALL BE FORMED TO CREATE A SMODTH CDNCRETE SURFACE.
Al FDRMING SHALL BE REMDVED UPBH COMFLETION OF
FDUNDATIDN CONSTRUCTION.

DVER-EXCAVATED AREA SHALL BE BACKF ILLED
WITH CONTROLLED-BENSTTY-FILLIC3IF). DR WITH
S0IL IN ACCORDANCE WITH 5TD. SPEC. B-2D.3{4)

‘E AMCHOR BOLT STR&P TEMPLATE (TYP.:
. ~ SFE ANCHDR BOLT ASSEMBLY DETAIL
i // STD. PLAN J4-1b

F=!
t
=

Y | <D __ SLDPE BRESSING
S / AS REDUIRED

; ‘
L 8-=T Ek?s
EYENLY SP,&CED

//

LIMITS OF STRECTURE
EXCAVATIBN

[TYP.3

"ft HBDF’"S AT
o C":ﬂl'EES

Go—

: _ S~ CORFUGATER WETAL PIPE
3° -0 ROUND

URBISTUREED SOEL

FOUNDATION REINFORCEMENT AND BACKFILL DETAIL
CBRCRETE CAST INSIDE CORRUGATED METAL PIPE STAY-IN-PLACE FDRM.
PAPER DR CARDBOARR FORM SHALL HOT HE WSED BENEATH THE GROUND SURFALE. @

NOTES

1.

2.

32

TIt.

See Stondard Flen J-1p for enchor bolt, stip bose. fixed
pose, ond ancher bold orientotion cetolls not shown.

S-h-np 1-emplr_1'hes shet ! be neid in ploce by nuts ond o

G -";’é squore wosher, & from the top of the 'Faundc-:mn
ond 3¥ from the portem of the gnehor bolts. The squore
wosher sholl be ploced between the bhottom nut ond the
sirop fempiote. 12 nuts ond B woshers reguired per -Fdn_

These fowndotions ore designed for o winimum of 1.50D PSP
ol lowoble lorerot bearing pressure for the soil. &
specinl foundotbion sholl be required Ffor soil with iower
ol lowsbile lgteral beoring pressure than 1,500 PSF.

Tnese foundotisns ore designed ftor instalilation on leverl
ground. o on sleping ground not to excesd 2rl. Giopes
steeper thon 2:l reguire o sSpecinl design.

£1ip boses gre mol reguired on poles putside of The
Design Cleor Zems, nor on peles instTelled behing troffic
borrier ot on offsed which exceeds the deflection
distonce of the porrier system.

Light standord mr:rﬁe reight shol! not exceed 50°.

Imstol tation of 507 pa.l\e with double mast arms on o =lip
boss is mot ol lowed.

For ins+alilciion of o 507 peole with 12°-07 mox. doubie
mast ores on 0 Tixed bose, the foundotion sholl be B'-07
deep: Tor onchor belfs see Standord Pion J-1b.

For Toundotions within the Desion Clear zone, the slip
noss shal! be within €7 obowe the ground suriace.

See S5td. Pizme: £-Bb For bose pliofe ond foundofion reguire-
merts when pight stendords ore mounted on oonc. Doreier.

Foundotion comstrucied within Ecology Embonkments shol !

be Increosed in dspih buy ihe depih of The Ecology
Emml_msm - R .

MTERMATE#Z | Flgure 11 Standard Plan Lumlnalre Foundation

- ‘ N REVIGIDH

DATE | BY |

ALTERRATE #1
‘TILE WEME g S ondiordF pundationPiaen
L EINE STIMES : Fego] e | EED, ALD PROJ-ND.
BATE, SSESHAIESSE : j | 4
IPLGTTED BY  SSUSERNAMESS 0 |uasH)
DESIGHED BY IO, WURSES,
IENTERED BY . .
CHECKED BY COMTRAST %0, | LOCARTE aD,
PREJ. ENGR. :

P DT

SHEEN

REGCIONAL A,




APPENDIX B - FIELD EXPLORATIONS



FIELD EXPLORATIONS
Geotechnical drilling for the exploratory borings was performed using CME 45 skid-mounted,
CME 55 truck mounted and CME 850 track mounted drili rigs. Test holes were advanced to a
maximum depth of 115 feet below the ground surface using mud rotary drilling methods. At
each location, soil samples were obtained using a SPT (Standard Penetration Test) sampler, in
general accordance with ASTM D-1586. SPT’s are obtained by driving a 2-inch OD, 1.4-inch ID
split-spoon sampler 18-inches into the soil with a 140-pound hammer. The number of blows
required to achieve each 6 inches of penetration is recorded and the soil’s SPT resistance, or N-

value, is calculated as the number of blows required to achieve the final 12 inches of penetration.

Each drill rig is equipped with an automatic trip hammer to drive the split-spoon sampler.

In addition to the SPT samples, relatively undisturbed samples were taken by pushing
Washington undisturbed liners or Shelby tubes where appropriate.

Select soil samples were then submitted to the OSC Materials Laboratory for laboratory testing.



GricText!BORLEGSDIL  6/15/2004 8:51:04 AM

" Departrnent nfTransportatliun

Washington State

Test Bormg Legend

WSl U

Page 1of2
Sampler Symbols . . Soil DenS|ty Modlflers o e

Standard Penetration Test Gravel Sand & Non -plastic Silt Elastic Silts and Clay

SPT SPT
Oversized Penetration Test Blows/ft Density Blows/ft Consistency
(Dames & Moore, California) 0-4 Very Loose 0-1 Very Soft
Shelby Tube 5-10 Loose 2-4 Soft

11-24 Medium Dense 5-8 Medium Stiff
Piston Sample 25-50 Dense 9-15 Siff

=50 Very Danse 16-30 Very Stiff
Washington Undisturbed 31-60 Hard

Vane éhear Test

>60 Very Hard

Core

Angularlty of Gravel & Cobbles

Becker Hammer

Angular Coarse particles have sharp edges and relatlvely
plane sides with unpolished surfaces.

Bag Sample

Subangular Coarse grained particles are similar to angular
but have rounded edges.

Subrounded Coarse grained particles have nearly plane sides
: but have well rounded corners and edges.

 Well Symbols 1

Cement Surface Seal

Rounded Coarse grained particles have smoothly curved
sides and no edges.

Piezometer Pipe in
Granular Bentonite Seal

SOII Moisture Modlﬂers

Piezometer Pipe in Sand

Well Screan in Sand

Dry Absence of moisture; dusty, dry to touch
Moist Daamp but no visible water
Wet ) Visible free water

Granular Bentonite Betiom Seal

Sonl Structure

Inclinometer Casing in

> Concrete Bentonite Grout

Stratiﬂed O Alternating layers of varying material or color at

Laboratory Testing Codes

uu

cu
o)
uc
DS
CN
GS
MC
SG
OR
DN
AL
PT
sL
DG

HT

Unconsolidated Undrained Triaxial
Consolidated Undrained Triaxial
Consolidated Drained Triaxial
Unconfined Compression Test
Diract Shear Test

Consolidation Test

Grain Size Distribution

Moisture Content

Specific Gravity

Organic Content

Density

Atterberg Limits

Point Load Compressive Test
Slake Test

Degradaticn

LA Abrasion
Hydrometer Test

least 6mm thick; note thickness and inclination.
Laminated Alternating layers of varying material or'color less
] than 6mm thick; note thickness and inclination.
Fissured Breaks along definite planes of fracture with little
. resistance to fracturing.
Slickensided Fracture planes appear polished or glossy,
somtimes striated.
Blocky Cohesive soil that can be broken down into smaller
angular lumps which resist further breakdown.
Disrupted Soil structure is broken and mixed. Infers that

material has moved substantially - landslide debris.

Homogeneous Same color and appearance throughout.

" HCL Reacfion S

No HCL Reaction _ No visible reaction.

Weak HCL Reaction Some reaction with bubbles forming slowly.

Strong HCL Reaction  Viclent reaction with bubbles forming imediately.

‘Degree of Vesicularity of Pyroclastic Rocks

Slightly Vesicular 5 1o 10 percent of total

. Moderately Vesicular 10 to 25 percent of total

Highly Vesicular 25 to 50 percent of total

Scoriaceous Greater than 50 percent of total
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Al
Washington State .
'7’ Departrrglent of Transporiation TeSt B orin g . Leg en d

: : Page 2 of 2
_ _ I Grain Size . A
Fine Grained - < 1mm Few crystal boundaries/grains are distinguishable in the field or with hand lens.
Medium Grained 1mm to 5mm Most crystal boundaries/grains are distinguishable with the aid of a hand lens.
Coarse Grained > 5mm Most crystal boundaries/grains are distinguishable with fhe naked eye.
R - Weathered State |- e
Term Description Grade
Fresh No visible sign of rock material weathering; perhaps slight discoloration in major 1
discontinuity surfaces. . o
Slightly Discoloration indicates weathering of rock material and discontinuity surfaces. All the rock material 1
Weathered | may be discolored by weathering and may be somewhat weaker externally than its fresh condition,
Moderately | Less than half of the rock material is decomposed and/for disintegrated to soil. Fresh or discolored I
Weathered | rock is present either as a continuous framework or as core stones.
Highly More than half of the rock material is decompesed and/or disintegrated to soil. Fresh or discolored
Weathered | rock is present either as discontinuous framework or as core stone. v
Completely | All rock material is decomposed and/or disintegrated to soil. The original mass structure is ’
Weathered | still largely intact. A%
Residual Al rock material is converted o soil. The mass structure and material fabric is destroyed. Thereis a ‘
Soil large change in volurme, but the soil has not been significantly transported. VI
SR E . ‘Relative Rock Strength L N
Grade | Description Field 1dentification Uniaxial Compressive
. : Strength approx
R1 Very Specimen crumbles under sharp blow from point of geological hammer, 150-3500 psi
Weak - and can be cut with a pocket knife.
R2 Mcderately Shallow cuts or scrapes can be made in a specimen with a pocket knife. 3500-7500 psi
Weaak Geological hammer point indents deeply with firm blow.
R3 Moderately Specimen cannot be scraped or cut with a pocket knife, shallow indentation 7500-15000 psi
Strong can be made under firm blows from a hammer.
R4 Strong Specimen breaks with one firm bIon from the hammer end of a geological 15000-30000 psi
hammer. .
R5 St\é;enré Specimen requires many blows of a geological hammer to break intact sample. | Greater than 30000 psi

-

" Discontinuiies

Spacing Condition

100(length

Very Widely ‘Greater than 3 m Excellent |Very rough surfaces, no separation, hard discontinuity wall
Widely 1Tmto3m Good Slightly rough surfaces, separation less than 1 mm, hard
Moderately 0amtodm discontinuity wall.
Closely 50 mm to 300 mm Fair Slightly rough surfaces, separafion greater than 1 mm,
soft discontinuity wall.
Very Closely Less than 50 mm
o Poor Slickensided surfaces, or soft gouge less than 5 mm thick, or open
RQD (%) discontinuities 1 to 5 mm.

of core in pieces > 100mm)

Very Poor | Soft gouge greater than & mm thick, oropen discontinuities

Length of core run greater than 5 mm.

Fracture Frequency {FF) is the average number of fractures per 300 mm of core.
Does not include mechanical breaks caused by drilling or handling.
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Washington State

Department of Transportation

LOG OF TEST BORING

Start Card _$-22725

HOLE No, _BH-01-06

Job No OL-3485 sR _20 Etevation .13.5 ft
. Sheet__ 1 of 5~
Project_SR-20 Fredonia to -5 Widening Driller _Robert Shepard Lick_2710 T
Site Address _Vic. SR 20 & SR 538 Inspector_James Fetterly
Start May 19, 2008 CompletionMay 20, 2005 Well ID# Equipment_CME 65 w/ autohammer
Station _LL 27+53 Offset_ 26" Lt *(‘.O'ghgéy“ Method _Wet Rotary
n
Northing Easting Latitude Longitude
County _Skagit Subsection_ SW/SE Section ___19 Range _3 EVYWM Township_34 N
= ; | Blowsf8" | 8 ; . o -
e % o : Fler SPT(N) - HE 3 ) | g £
£ 2 g : Moisture Content andior |2 3z 3 3 Description of Material = }:-i
3 s | * | & rao ROD (E|§ 2 - 2| 2
w FEE 2 o =
20 40 50 80
T i T I
- 13.0 l [ | |
| | | I |
f | | |
- 12.0 | I | ! -
i } | | | L
- | | I I
- 1.0 | | ! |
g | i \ | B
L | ! [ ! ]
1co . o
T : : : : 2 D-1 GS | ML, MC=33% ~
- eo | | } | 1 MG SILT, contains organics and FeO stains, very loose, grey,
5— , [ | | ] 2 rmoist, Laminated, HCI reaction not tested —
L 80 | | | | @ Length Recovered 1.2 ft, Length Retained 1.2 ft
| I | | | : L
L 20 A ! 05/20/2005 |
d | | I | _
’ | I | |
69 [ S
. | | ! | N
| | \ 1 i
—5.0 ‘
° e |
1 1 || { 6 D2 | 65 [ SM, MC=24%
- 4.0 | | | | 7 MG Silty SAND, medium dense, grey, moist, Homogeneous,
10— | | l 1 g HC! reaction not tested, frace FeO stains =T
a0 | | | l {18) Length Recovered 1.2 ft, Length Retained 1.2 it
4 I I | I L
i i I |
- 20 | | ! | ]
- | | | ! r
L .5 | ! [ \
10 I B
y | | | | - —
0.0 1 | | I |
| iR * | | | I i
b | ‘ | L 7 D-3 Siity SAND, loose, grey, wet, Homogeneous, HC1
- 1.0 1 : : || 4 reaction not tested i
15— | | 1 | 2 Length Recovered 1.2 ft, Length Retained 1.2 f =
- 20 o0 ®
i | I | | -
! I | | o
[ -30 S R I
“ | | I ! r
L. | ! i |
40 Lo
] I | | | [
I—-5,0 i | ! |
i [ . I \ \ ’ L
| | | | 2 D-4 Silty SAND, dense, grey, moist, Homogeneous, HCI
L - 6.0 % : || || 12 reaction not tested, gravel is subrounded. |
20
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Washington State
'7’ Dep\artment of Transportation LOG OF T_EST BORING . Start Card _S5-22725

HOLE No, _BH-01-05

SOILA 0L-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ SCIL.GDT 6/14/06,8:08.07 AB

JobNo OL-3485 sR _20 Elevation _13.5 ft (4.1 m)
. Sheet__ 2  of 9
Project_SR-20 Fredonia to I-5 Widening Driler _Robert Shepard _  Lio#_2710T
e g & Field SPT{N) B|o{\ﬁ§,fs" g s 3 ;g =
=~ = @ . = w @
=3 % S Moisture Content andior | & a E ﬁ B Description of Material % . 5
28 | " A rap RaD £l & 2 = Bl 2
20 40 B0 80 @ . .
1 1 i “ 15 ‘ Length Recovered 1.2 ft, Length Retained 1.2 ft
o @)
7 I | [ r
3 | | ! |
i I | | | L
! ! | !
r I I | \
J | I | I - —
| | ! |
10 o
) I+ I‘ : I‘ 10 D-5 Silty SAND, dense, grey, moist, Homogeneous, HCI I
B il | i 13 reaction not tested, gravel is subrounded ) -
25— | | | 13 Length Recovered 1.2 t, Length Retained 1.2 ft —
o } ] | (26)
| | | l |
I | \ —
3 | | |
i | | 1 L
| I |
r | [ !
i ! [ Fo
L | | |
-8 I
1 . * Lo 4 D6 | ©S | SW,MC=13% .
X | | 9 MC Well graded SAND with gravel, medium dense, grey, wet, I
‘ | | 11 Homeogeneous, HC! reaction not tested —
| | | (20} i Length Recovered 1.0 ft, Length Retained 1.01
| ! ! . L
| | \ 7
! I |
| | | -
| | I
| I ! -
I | | r
! | |
| ) | ‘
_ 'l !‘ r 7 D7 | 65 | (34-34.3)5P-SM, MC=82% 1
| | i 12 MC Poorly graded SAND with silt
i | | 14 {34.31SP-5M, MC=19% —
\ | | (26} Poorly graded SAND with silt, dense, grey, wet, Stratified,
| | | HCI reaction not tested, gravel is subrounded.
i | | Length Recovered 1.5 ft, Length Retained 1.5 ft I
| | | ' : '
I | | 3
| | | .
| I I ' s
| | |
! | |
| | | : i
| ! 1 7 Poorly graded SAND with silt, medium dense, grey, _]
II | % 10 moist, Homogeneous, HCI reaction not tested, gravel is
1 : | 14 subrounded —
i | | (243 Length Recovered 1.5 ft, Length Retained 1.5 ft
| ! I A
‘I \ |
! I |
! | i r
| | !
| ! | ]
| | | I
I | |
i | | g GS SP-SM, MC=20%
| | i 10 MC Poorly graded SAND with silt, medium dense, grey, |
i 1 i 13 moist, Homogeneous, HC| reaction not tested, gravelis
! \ | (23 subrounded
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Al ‘
Washington State
'7’ Department of Transportation : LOG OF TEST BORING Start Card _S5-22725

HOLE No. _BH-01-06

Job No OL-3485 sR _20 Elevation _13.5 1t (4.1 m)
Sheet_ 3 of _5
Project. SR-20 Fredonia to I-56 Widening . . Driller _Robert Shepard Lick_ 2710 T
= £ @ Fleid SPT(N) Blo(\ﬁ?'s" g sz jg E
= < o . ~ 2]
= S = Moisture Cortent andior | © 2 E B E Description of Material E é
g8 | &8 | % RQD s 8 e | £
20 40 &0 80
; ‘I Length Recovered 1.2 ft, Length Retained 1.2 ft
| | _
! I i
\ |
| | L
| |
| | .
i | L
| \
| t 3 p-1e | GS | SM, MC=26% o
Lo 8 MG | Sitty SAND, medium dense, grey, wet, Stratified, HCI r
| l 11 seaction not tested, top 0.7' silty sand. boitom 0.8' poorly -
| | (19) graded sand. ' _
: 1 Length Recovered 1.5 ft, Length Retained 1.5 ft
I | L
| |
| I
| ! L
| |
! I —
\ | L
i |
| ! 3 D-11 GS SM, MC=27% '
| ‘ 3 MC Silly SAND, lcose, grey, wet, Homogeneous, HCI -
| | 2 reaction not tested
1 || (8) Length Recovered 1.5 ft, Length Retained 1.5 ft -
[ ‘
| \ =
[
.
| ! ML, MC=48%, LI.=42, PI=NP |
| \ SILT, contains organic material, medium dense, grey,
| | . moist, Laminated, HG| reaction not tested, silt boundary |-
! | at 57. Moisture tin retained.
\ | 3 D-12 GS Length Recovered 1.5 ft, Length Retained 1.5 ft
i ! 3 MG ’ r =
| | 3 AL
l | (8) L
| |
1 : 5§13 SILT, loose, grey, moist, Stratified, HCI reaction not .
| | ‘ tested, péjsheéi easy to 1.0', refusal. silt with organicson [
top, sand on bottom.
: : 2 D-14 ﬁg \Length Recovered 1.0 ft, Length Retained 1.0 f Jﬁ
I | 9 SM, MC=27% : : —
| | (12) Silty SAND, medium dense, grey, moist, Homogeneous,
| | HC) reaction not tested
| | Length Recovered 1.2 i, Length Retained 1.2 ft A
oo 4 D45 | GS | Tl MC=15%, PI=13 .
1 ' 4 MG Sandy lean CLAY, medium stiff, greenish grey, moist,
L ! 4 AL Stratified, HCI reaction not tested, Top 0.2' Silty
{ : 8) sand/grey; next 0.4' siit/dk. brown; next 0.3' well graded —
| | gravel with sand/grey; next 0.7’ silt/greenish grey. N
1 | Length Recovered 1.5 ft, Length Retained 1.5 |
| |
| |
| | B
| | ]
\ !
| | -
|| { 4 D-16 GS CL, MC=33%, P1=22 —
I | 4 MC Lean CLAY, contains organics, stiff, greenish grey, moist,
\ | 5 AL | Hornogeneous, HCI reaction not tested
i | (9 Length Recovered 1.5 ft. Length Retained 1.5 ft




Al
Washington State -
'7’ Department of Transportation LOG OF TEST BORING Start Card _S-22725

HOLE No, _BH-01-05

SOILA 0L-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ SOIL.GDT 6/14/06,8:08:07 AS

Joo No_OL-3485 sR _20 Elevation _13.5 ft (4.1 m)
Sheet . 4 of _5
Project_SR-20 Fredenia to 1-5 Widening ‘ Driler _Robert Shepard ~  Lie#_2710T
— =) ¥ Field SPT(N) Blows’s" | &| g = | £
= c aQ * . (N) e % :g ~n 2 § g
£ % "é s Maisture Content | andlor 2 % 8| s § Description of Material 2 2
o > o ¥ a
8| s 7 " oElEE 5| £
g0 80
T T
I \ i
\ I
i | i
| |
| | B
| ! =
| \
I i -
\ | :
| I u-17 Elastic SILT, contains organics, stiff, grey, moist, i
| | V; Homogeneous, HCI reaction not tested, small layer of "
| 1 ] DA
| { 2 B gravel caused refusal,
| | 1 Length Recovered 0.5 ft, Length Retained 0.5 ft L.
| f @ Lean CLAY, soft, greenish grey, moist, Laminated, HCI _
| | reaction not tested :
| I 518 length Recovered 1.5 ft, Length Retained 1.5 ft /T
| | | Elastic SILT, soft, greenish grey, moist, Homogeneous,
o | I HCI reaction not tested, pushed easy L
1‘ | | Length Recovered 2.0 f, Length Retained 2.0 ft I
I ]
I | | :
| | | 1 D-20 GS CL, MC=365%, PI=18
I | i 1 MC Lean CLAY, soft, grey, moist, Homogeneous, HCI _
I i I 1 AL reaction not tested -
| | | (2} Length Recovered 1.5 fi, Length Retained 1.5 ft
% WL % 5-21 : No Recovery |
| | | h
| | | _
| | |
L 1 D22 | GS [ SW-SM, MC=24%
i | | ‘ 1 MC Well graded SAND with silt, very loose, grey, wet, -
| ‘ | | 1 Homogeneous, HCI reaction not tested )
- | | | (2 Length Recovered 0.3 ft, Length Retained 0.3 ft |
! | |
“ 9 D23 | S | CL MC=24%, PI=10 -
| J | I 10 . MC Lean CLAY with gravel, very stiff, grey, wet, i
| | | | 9 AL Homogeneous, HCI reaction not tested, gravel Is
| | | | (19} subangular. gravel contact (small layer) at 83.0' L
: % % || Length Recovered 1.5 ft, Length Retained 1.5 ft —
| | | ! L
I | I \
[ | | I
i | | | o
| ! | |
il ] \ I |
T = j | j I B
L - = [ | | i . _
B S T R T 3 p24 | GS | CL MC=31%, Pl=15
y ] | | | ] 1 MC lLean CLAY, soft, grey, moist, Homogenecus, HCI B
L -] | | | | 3 AL reaction not tested, Moisture tin retained
_ 1 o | | I {4 Length Recovered 1.5 ft, Length Retained 1.5 it -
o - Lo : .
= ‘
i = ' | :
! I ! | U-25 SILT, very loose, grey, moist, Homogeneous, HC!
i I A I A reaction not tested, soft push
- | | | | thru Length Recovered 2.0 it, Length Retained 2.0 ft o
L | | | | F
| | | |
T I I | | i
- | I I . -
80 * o 22 D26 | GS | ML, MC=19%
7 | 1. [ 35 MC Sandy SILT, very dense, grey, moist, Homogeneous, HCI
- ] | | | 18 reaction not tested
95 | 1 | | (54) Length Recovered 1.5 fi, Length Retained 1.5 ft
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A
Washington State .
'7’ Dgpartment of Transportation LOG OF TEST BORING Start Card _S-22725

HOLE Ng, _BH-01-05

JobNo OL-3485 sR _20 Elevation _13.8 ft (4.1 m) ~
, Sheet_ 5 of — 5
Pioject_SR-20 Fredonia to |- Widening , Driler _Robert Shepard Lic#_2710T
= = @ Field SPT (N} Blotvh\j?.fs" g s 3 _E =
E < o ) (= o}
£ 2 5 Meisture Content andior | & 2 E G E ‘Description of Material ‘E g
g1 &l *® i rap "F 15 5E g E
20 40 60 80
T T T I —]
B | i f |
I | \ !
7 I I i \ i
- | i | i
] | | | | .
| ! | |
r | [ |
] | I I ! -
P N e —
FET [ 5 D27 | GS | SM, MC=15%
T | [ ! | 4 MC Silty SAND, loose, grey, wet, Homageneous, HC! r
B | ! ' ‘ 4 reaction not tested -
100- A ®) Length Recovered 0.4 ft, Length Retained 0.4 ft ]
- I | i | :
1 = | | | I i
| [FR |
r | | | | |
N i - ! | -
[ \ I
i | I i |
. | | | | -
| I | | 8 D-28 GS SM, MC=11% :
7 | I f ! 6 MC | Silty SAND with gravel, medium dense, grey, moist, i
- | ‘ ‘ | 5 : Homogeneous, HCI reaction not iested
105 || _ : : : (11) ' Length Recovered 1.5 ft, Length Retained 1.5 ft L
- b i |
N I [ | [ L
I I I I
r | | i | i
4 | | | | L
I | | |
i I | | I
- | ! I | -
| 5 | ¢! | \ : ]
| i | i 21 D-29 Sitty SAND with gravel, dense, grey, moist,
7 | [ g [ 18 Homageneous, HCI reaction not tested, gravel is i
- ! | | | 13 ‘ subrounded
10— WI : 1‘ % (31) : Length Recovered 1.2 ft, Length Retained 1.2 ft .
- | | I \
4 [ | | I .
| | | |
r ! | I I —
4 | ! \ ! -
N | \ i \
| | | i
1 I | | | o
100 ! » [ |
| ! I l 16 D-30 Silty SAND with gravel, dense, grey, moist,
N | \ | \ 16 Homogeneous, HC! reaction not tested B
- | i | | 25 Length Recovered 1.2 f, Length Retained 1.2 ft
115 I | | l (41 —
! | | | :
" .
i | L
| | | | End of test hole boring at 115 ft below ground elevation.
i | | | | This is 2 summary Log of Test Boring. Soil/Rock ]
- | ] | | descriptions are derived from visual field identifications -
_ 1 I !‘ 1‘ and laboratory test data.
I
§ | ! I I o
I—-105 | | | |
] | | | | .
! I | !
| ! I | |
L 420 l \ | L
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Washington State
77’ Department of Transpertation

Job No, OL-3485 SR

Preject_SR-20 Fredonia to |-5 Widening

LOG OF TEST BORING

Elevation _14-1 ft

Site Address _Vic. SR 20 & SR 536

Start Card _R-65972
HOLE No. _BH-02-05

sheet__ 1 of _5

Driller _Robert Shepard Lic#_2710T

Inspector _James Fetterly

SOILA 0L-3485 SR 20 FREDONIA TO |-5 WIDENING.GPJ SOIL.GDT 6/14/06,5:08:09 AB

Stat May 23, 2005 Gompletion May 24, 2005 well 1o AHN-955 Equipment CME 55w/ autohammer
Station _LL 28+28 Offset Hole Dia 4" Method Wet Rotary
’ (inchesy
Northing " Easting Latitude Longitude
County _ Skagit Subsection_ SVW/SE 8  Range 3 EWM Township 34 N
=~ QO . —
€ EC, o L g Flelhd SPT{N) S S 3 i § £
2 .% 5 Moisture Content z 'né. & E E Description of Material 2 5
7 3 -
8 g | ® /. Rrap HELS gl £
20 40 60
= | T T
I I I
i | \ |
- 13,0 ] | | B
| | I
i | | I i
- 120 1. [ | |
. i ! I
o | \ | L
11.0 | | | ]
| [ |
T-10.0 : b _
! |
* | 1“' | 2 D-1 Gs | ML, M.C.=43% _
§— 9o | | | 2 MC SILT, very loose, brownish grey,wet Homogeneous, HCL |
| | | 2 reaction not tested, FeO stains throughout
1 80 % |I i 4) Length Recovered 0.3 ft, Length Retained 0.3 ft N
Y ‘
o b | -
N .. | \ | o
- 7.0 .. I i |
T | | |
T 60 | | \ -
| I | -
I I | .
5.0 | |- | ok
| | | : X
¢ I ¥ | I 4 D-2 G8 SM, M.C. = 28% e
10— 40 1 | | 5 MC | Silty SAND, medium dense, grey, moist, Homogeneous, [~ %
i ! | ] HCI reaction not tested o
4 a0 | \ | Length Recovered 1.0 ft, Length Retained 1.0 ft L
: lI : : 05/24/2005 e .
1, P I RN
20 o e
I | | I )
T 10 : Lo l =
; I B
N N e
T-0.0 : ] I | =
‘ | CE e L0
. : ¢ :* k | 7 D-3 GS | SM, M.C.=25% Leec=eer
15" 10 : | | | 5 MC | Silty SAND, contains trace organics, loase, grey, wet, Bw
| | i 3 - | Homogeneous, HCI reaction not tested
1 20 1 I | (8) Length Recovered 0.8 ft, Length Retained 0.8 ft L
- \ I | —
| | |
1 a0 | | i -
i | !
| | \
T 4.0 \ I i ro
o |
| | I J L
—-5.0 ‘] | |
L .. N D4 Silty SAND, medium dense, grey, moist, Stratified, HCI -
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Al .
Washington State

v’, Department of Transportation

JobNo OL-3485 SR

2C

Elevation _14.1 ft (4.3 m)_

LOG OF TEST BORING

Start Card _R-65972

HOLE No. _BH-02-05

Sheet__ 2  of _ 35

Projest_SR-20 Fredonia to 1-5 Widening Driller _Robert Shepard Lick_ 2710 T
- g 4 Field SPT(N) B1o(va§.'6" g s g 8) =
= =] @ . = o [
g 2 5 Maisture Content andior | 2 3 E L Description of Material “ﬁ £
I RQD RD g1 62 T -

u w|w 0]
20 40 80 B0 )
1 ; 7 reaction not tested, stratified with sandy SILT
| l 8 Length Recovered 1.0 ft, Length Retained 1.0 ft
I I (18) -
| I
| \ L
I I
I |
| | L —
i |
| I
| | -
I |
i | 1 D-5 GS§ SM, M.C. = 30%
\ | 4 MC Sitty SAND, medium dense, grey, moist. Homogeneous, I~
| | 9 HCI reaciion nct tested
: 1{ (13) Length Recovered 1.0 ft, Length Retained 1.0 ft L
| |
I | .
\ |
| !
| \ -
| I
I |
I : L
L : ) |
I | 6 D-6 GS SM, M.C. = 19%
| | 9 MC Silty SAND, medium dense, grey, moist, Homogeneous, |
| | 13 HCI reaction not tested
| : (22} Length Recovered 1.1 ft, Length Retained 111 "
I
| !
[ -
| |
| | _
! | N
\ !
| \
| | i
: || g D-7 Silty SAND, medium dense, grey, moist, Homogeneous,
I ! 12 HCi reaction not tested ‘ I
| \ 11 Length Recovered 1.3 ft, Length Retained 1.3 ft
| i (23) -
| |
I |
I [ -
| I
| |
| | r
| |
! I
\ ! i
L 5 ps | 6s [SP-SM,MC.=20%
| { 1 MG Poorly graded SAND with silt, medium dense, grey, —
| | g moist, Stratified, HC! reaction not tested, one 3" stratum
I f (20) of subangular grave! interbedded In sand. The restofthe L
i \ sample contains sparse subangular gravel throughout.
| | Length Recovered 1.0 ft, Length Retained 1.0 #
| | : r
| |
I ! .
| \ i
| |
| | : L
| | 10 D-g Poorly graded SAND with silt, dense, grey, moist,
1‘ !‘ 12 Stratified, HCI reaction not tested, gravel is subangular.




SOILA OL-3485 SR 20 FREDONIA TO |-5 WIDENING.GPJ SOIL.GDT 8/14/05,8:08:09 AS

Al . :
Washington State
"’ Department of Transportation

LOG OF TEST BORING
Start Card _R-65972

HOLE No, _BH-02-05

Job Mo OL-3485 sR _20 Elevation _14.1 (4.3 m;
Sheet_ 3 of _5
Project_SR-20 Fredonia to -5 Widening Driller _Robert Shepard Lict_2710 T
= £ & Field SPT (N) Bkm?/e" 8is g 5l £
= c R . . [= 0 @
£ £ 5 Maisiure Ceritent andjor (2| 3 E 8 Description of Material '§ g
& F R RQEC RAaD |E & ¢ a 8| 2
[51] Wl (O]
20 40 680 8D - ' )
B ! ‘ ! ‘ 15 Length Recovered 1.0 fi, Length Retained 1.0 ft
| | | | (27
| | | |
T ! | ! |
I ! \ |
i | I | |
i | i | \
| | | i
4 [ | | |
i | ! |
I I \ |
T8 ¢ l," } : 1 8 p1c | GS | SM,M.C.=26%
| | | | 6 MC Silty SAND, medium dense, grey, moist, Stratified, HCI
50— ] | I | 5 reaction not tested, bottom 0.5’ is non-elastic silt and
| ! | I 11) clay. :
| \ | | Length Recovered 0.9 ft, Length Retained 0.9 fi
- | | [ |
| | | |
B | | | |
r | | I |
! I \ I
4 \ | | |
| | | |
| | | |
40 : * : " % 4 D41 | @GS | SM,M.C.=30%
1o | | 1 MC © | Silty SAND, very loose, grey, maist, Stratified, HCI
55— I i | | 1 ‘reaction not tested. _
| | | i (2 length Recovered 1.5 ft, Length Retained 1.5 ft
i | | ! | :
M [ \ \
! I | |
4 \ | | |
| | | |
| | ! |
L | I \ I
! I | |
\ | j |
4% : { : : $-12 No Recovery
| | | \
60— | I S N
* k : } ll 3 D13 Silty SAND, contains organics, loose, grey, moist,
T | | ] | 3 Stratified, HCI reaction not tested, interbedded with 2"
| | | | ] strata of non-elastic clay. Botiom 2" contained
i ! 1 | | (@ brown-grey silt with organic material.
I 1 | [ Length Recovered 1.5 ft, Length Retained 1.5 ft
| | | I
+ | i ! !
| ! | |
| \ | |
T1—-50 \ | | |
| | | |
| | | I I
% Lo
d "" o | 3 p1a | ‘@s [CLMC.=23% Pi=12
- | | | | 5 MC Lean CLAY with sand, stiff, grey, moist, Homogeneous,
l | 1 ‘ 7 AL HCI reaction not tested, gravel is angualr to sub-angular.
| | } { | (12) Moisture tin retained.
I ! | | | Length Recovered 1.5 ft, Length Retained 151
\ | | | )
T | | | I
| ! I |
] | g | |
- ! | [ |
L | | | |
- I N B




Al
m \WVashington State
"’ Department of Transpartation LOG OF TEST BORING Start Card _R-65972

HOLE No, _BH-02-05

SOILA 0L-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ _SOIL.GDT B/14/05,8:08:08 A6

JobNo OL-3485 - sr _20 Elevation _14.1ft (4.3 m)
Shest__4  of _ 3 __
Praject_SR-20 Fredonia to |-5 Widening . Driller _Robert Shepard Lich_2710T
= g 4 Fisld SPT(N) Blo(\m?fB" g 83 % us
= = L ! = : I} @
= £ 5 _ Moisture Cantent andior |2 2 E T 8 Description of Material ‘% 5
] 3 | & 4 rap RAD 1] & 2 - ‘ g| £
w | N (0] -
20 40 60 80
= —_— T T T T
= ) | | ' 4
—=1* + 2 D45 | @S | CH, M.C.=39%, PI=
iy - — 1 | | | \ 3 MC Fat CLAY, medium stn"f brown to greenish grey, moist, N
] | | | | 4 AL Hemogeneous, HCI reaction not tested, grain size = clay.
i - I | | | (7} non-elastic. L
i ~ |‘ : : 1‘ || Length Recovered 1.5 ft, Length Retained 1.5 ft —
4 - 1 I I I [ L
il | | | I
el I I | | -
.60 — 1 | | | | ~
=] [ i I |
5 m ] | [ |
S N = (O I B 0 46 | GS | CL M.C.=31%, PI=18 |
b — | * | | | 0 MC Lean CLAY, soft, greenish grey, moist, Homogeneous,
- - —"1 | | | | 3 Al HCI reaction not tested 3
it | | ] | 3 Length Recovered 1.5 ft, Length Retained 1.5 ft
N |~ —1 I ! \ | ‘ _
i [ | 1 | | 517 - No Recovery 7
= ! | | | '
T Iralingy | | | | CoF
] i [ | :
I~ | | | | —
185 | N | I ' r
— % | \ I | "
ey I i | (. 0 D-18 GS | CL,M.C.=31%,P1=20 . - :
80— |~ | I i | 0 - MC | Lean GLAY, very soft, greenish grey, moist, —
=] | | | | o AL Homogeneous, HCI reaction not tested, maisture tin 7
| ] | | | | {0} retained. L
i 1 : 1{ : = Length Recovered 1.5 ft, Length Retained 1.5 ft
4 Igeiiany I | | ! L
iy | | | |
=] | [ !
+ L] | ! | | -
e | | | I
] N i | | o D-18 Lean CLAY, medium stiff, greenish grey, moist, T
=70 K — ] i | | | 1 Homogeneous, HCI reaction not tested, moisture fin i
' - | I ! | 5 retained. high plasticity.
a5 = — . : % % \i (8) Length Recovered 1.5 ft, Length Retained 1.5 ft n
"] I | | |
| = — 1 i | | | L
I - — 1 | | ! |
- | I \ I
- - — .1 I I | | -
] I \ | |
=1 | | |
€ s | | ! I r
- — e, 1] |
. | ) i | 1 D-20 GS ML, M.C. = 41%, L1 = 27, Pl = NP
=76 |- I | | 2 MC SILT very loose, grey, mmst Homogeneous HCI i
L [ | | 1 AL reaction not tested
go— . : !I % % {3) Length Recoverad 1.5 ft, Length Retained 1.5 ft -
L | ! | |
g - P | | -
- I | |
Lo | | I |
T o | | I I .
o | ! \ |
.o I I I |
T - \ | | | "
S - | | | i
é 1 i ! 1 7. D-21 GS CL-ML, M.C. = 19%, Pl =
T80 | | \ | 8 MC Sandy Siltly CLAY, very Stlff grey, moist, Stratified, HCI I
égé | | | | 1 AL reaction not tested, top 0.4' = silt with sand
|_ o5 ] | | 1 17} botiorn 0.5' = fine sand with subrounded gravel




SOILA DL-3485 SR 20 FREDONIA TO 1-5 WIDENING.GPJ SCIL.GDT 6/14/06,8:08:10 A6

Al
/4

Washington State
Department of Transportation

LOG OF TEST BORING

Start Card _R-85972

HOLE No. _BH-02-05

JobNo OL-3485 . SR Elevation _14.1 (4.3 m) | -
Sheet_ 5 of _5
Project_SR-20 Fredonia to I-5 Widening Driller _Robert Shepard Lich_2710T
= £ @ Field SPT(N) -Blb(ﬁ?'ﬁ" g 3 .g -
= = L] . ~ %] [
k= 2 g ¥ Wolsture Content andior |2 2 2|8 @ Description of Material “§ E
- . 7 rRaD |E|E 3| T F gl 2
° | o 4 RQD FFol&lé & B £
20 40 80 BO ‘
i é ; i i i Length Recovered 0.€ ft, Length Retained 0.9 ft —
7 o
- ) | | | ! i
) | \ | |
- EEEe B
r % I |
% I R B

4 \ | 1{ : -

7 | ]
2% o e 6 p22 | @s [ SM,MC. =19% ‘

85 ‘ \ | ! 28 MC | Siliy SAND with gravel, dense, grey, moist, i

: | : | 22 Homogeneous, HGI reaction net tested, gravel is
100—L } II } : (50} subrounded ) L
| | { i Length Recavered 0.9 ft, Length Retained 0.9t

] N I
| i | | :

I I i | |

] | | | | L

I | | \ !
| | | |

- | | | | -

-|-| | . | | .
| | | | 14 D23 | 6% | ML,MC. =17%

—-90 ! i ! ! 20 MC | Sandy SILT, dense, grey, moist, Homogeneous, HCI i
: !‘ ‘I : 28 reaction not tested, gravel is subrounded. contains 5%

. (48) gravel, _
1057 5 : || : \Length Recovered 1.2 ft, Length Retained 1.2 fi ~
| | ! |
r | | \ i End of test hole boring at 105 ft below ground elevation.
-l I | | This is a summary Log of Test Boring. Sail/Rock .
4 | | [ | descriptions are derived from visual field identifications -
1 { : : and laboratory test data. .

- | I I | -
foor -
| | | |

95 ! | | i r
B
| | i
10— R B
| \ | |
4 ! | | | L
i \ | | |
| | | | 1
- | | | | -
P N
| i | i

1 I [ | ! -
| | ! i
| ! | |

T--100 | \ I | i
! : | :
| I —

1187 R
| | | |

1 R T B X
| | | | i
| | | [

T | | | i B
] I \ |
| | | |

T | | | | _—
j | | |

| R i

[—-105 | \ | |
L | | | | |
120 N R R




Al '
Washington State :
'7’ Department of Transportation LOG OF TEST BORING Start Carg _ R-65972

: . ' HOLE No. _BH-03-06
Job Nle—ﬁ_BL__ sk 20 Elevation 13.0 ft

Sheet__ 1 of _5
Project_SR-20 Fredonia to I-5 Widening - ' Driller _James Fetterly Lic#_ 2708
Site Address _Vic. SR 20 & SR 536 : " |nspector, Don Nebgen
start May 4, 2005 Completion May 4, 2005 well 1ot AHN-857 Equipment CME 45 w/ autohammer
station LL 28+10 " Omset B0 Rt HoleDia 4" - ‘ Method Wet Rotary
{inches) .
Northing Easting ‘ Latitude ' Longitude
County _Skagit _ Subsction_SVW/SE Saction __9 Range 3 EVWWM Township_34 N
- & @ Field SPT(N) Blows/8" 8| 4 ~ 8| =
= E | 2 & Moisture Corit N |25 2| g 2 A
=] 2 5 ' pisture Coritent andior | 2|5 8| ® E Description of Material g 5
8 | 8 | & RQD RQD |E| & 2 3, Z
m ' FF|@| @ o -
20 40 B0 80 ]
% i II !i From the ground surface to 2.0 feet silty SAND
b ! |
-T2 R R I
I I b i
1110 | ] | ‘ L
! | | | 2.0 to12.5 feet appears to be debris- loose gravel, .
[ | | cobbles, logs etc. drilled through one log from 8.5 feet to
-+—10.0 : I I‘ : 12 fest, -
| i i |
- 80 I | | | -
> | | | | ‘
7 | | | 2 D-1 No. Recovery
5 80 [ 1 B
| | | | 2
s | | | ) 3 L i
7.0 1 b A ™
| | | | NN
1 60 [ R S (I A
S I | [ ool el
[ [ N
5.0 I | I [ SRR I I Yot
- [ N VA KL O
| | | | 05/05/2005 | [ [
T 40 | I I | , , M ] e
e | I | . ‘ . - . etel jels
© | i | I 7 D-2 iNood, very stiff, brown, moist, Disrupted, no HCI reaction S EOC I L
= 10 30 I N 13 Length Recovered 1.2 ft, Length Retained 1.2 ft kel
E | | oo 16 N
& 1 20 I I I | (28) L fole| [eze
g N N el L
g I el e
e + 1.0 I ! I el el
5 R =l
o I I | [ It
2 +-00 N I I I
g TR Sl
o 0 I ! I | KRR
g 4 - [ | I | r - :':
=3 | | L | IS I P8
m I GS | ML, MC=58%, PI=NA L) L
g 18T 20 o MC | SILT with sand and wood chunks, fine grained e fees
5 . AL RN
e 4 30 II } I‘ : S 3
= I D] s L
2 M I B 3 s | SM, MO=17% =1
: I | | ' 5 MC | Silty SAND with gravel, loose, grey, wet, Homogeneous, [ [.eJ=.
g : ! : l 5 ‘ no HCI reaction : oSaete
x | : | { (10) Length Recovered 1.1 ft, Length Retained 1.1 ft R =R
2 R B T o =
g | | I | L el
S ik | | | I o
3 e | I B : . = %
=18 os® | I | 1 1 Well graded SAND with grave!, lcose, grey, wet, ot
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Start Card _R-65972

LOG OF TEST BORING

Washington State

W ’ Department of Transportation

BH-03-05

HOLE Nao.

Flevation _13.0 ft (4.0 m}

20

SR

Job No_OL-3485

of

2

Sheei

Lic#t_2708

Drilier _James Fetterly

Project_SR-20 Fredonia to 1-5 Widening
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SOILA 0L-3485 SR 20 FREDONIA TO 15 WIDENING.GPJ SOIL.GDT 6/14/06,8:08:11 A8

y___3
/4

Washington State
Department of Transportaticn

LOG OF TEST BORING

Start Card _R-65972

HOLE No, _BH-03-05

Job No.OL-3485 SR _20 Elevation _13.0 (4.0 m)
Sheet_ 3  of _5
Preject_SR-20 Fredenia to 1-5 Widehing Driler _James Fetterly ‘Lic#t__ 2708
= £ ¥ Field SPT(N) Blo(\ggfa" g s g =
= = K] . = n : @
g 2 5 “Mgisture Content andior |2 2 E E E Description of Material % 5
2 g | ¢/ rap Rab 5 5E T g 2
40 B0 8O
‘I L i 13 moist, Homogeneous, no HCI reagtion
| | I (24) Length Recovered 1.4 ft, Length Retained 1.2 ft
T | | | i
| | |
1 ! ! | "
\ \ |
j | | h
1 a5 [ [ | +
| | |
| | |
+ * | I | r
| | | 9 D-11 GS SP-SM, MC=28% ]
| | | 10 MC Poorly graded SAND with silt, medium dense, grey,
50— | 1 | 10 moist, Homogeneous, no HCl reaction —
| | i (20) Length Recovered 1.1 ft, Length Retained 1.1 ft
I ! | -
] L I
| I I
i | | | L
| i |
| | | I
4140 ! | ] -
\ | |
i | | \
ll II I 5 D-12 Poorly graded-SAND, medium dense, grey, moist, 7
L | ] 1 7 Stratified, no HCI reaction
55— i | | (B Length Recovered 1.4 ft, Length Retained 1.3 ft —
' N 15} ' '
s | | | L
| | !
| ! |
L ! \ | =
| | | i
| [ |
+—-45 | | ! r
| I I
* ! \ |
} : : 5 D13 | GS | SM, MC=32% N
| | | 2 MC Silty SAND, medium dense, grey, moist, Stratified, ne
80— | | | 9 HCI reaction : —
1 ‘ | {(17) Length Recovered 1.5 ft, Length Retained 1.3 fi
ns \ i | -
| | |
| | | |
-+ | | | i -
| | \ | -]
| \ | |
-—-50 | | | i r
| | | |
I | | | : |
| | | | 4 D-14 Poorly graded SAND with silt lamina, medium dense,
i \ i | 6 grey, moist; Stratified, no HCI reaction '
65— || : || : (73 Length Recovered 1.5 f, Length Retained 1.4 —
13} ’
| | ! I —i
1 | | \ | -
| | | |
| | | |
+ | ] | ! r
| | ! | 7
| | \ |
-85 | i | | i
| [ | |
1 | | | i —
I R 4 D45 | GS | CH, MC=63%, PI=28
} Wi ‘I II 6 MC | Fat CLAY, stiff, brownish grey, moist, Laminated, no HCI

70




A
Washington State
v’, Department of Transpertation LOG OF TEST BORING Start Card _R-65972

HOLE No. BH-03-05

SOILA 0L-3485 SR 20 FREDONIA TC 1-5 WIDENING.GPJ SOILGDT 6/14/06,8:08:11 AG

JobNo OL-3485 sR _20 Elevation _13.0 ft (4.0 m)
Shaet_ 4 of _5
Project_SR-20 Fredonia to [-5 Widening ) Driiler _James Fetterly Lic#_ 2708
= = # Field SPT(N) Blo(\ge" g s 3 g| g
= = o . . I 2] [
£ ] 5 ¥ Moisture Centent andior | 2| & E 8 3 Description of Material 2| &
8 3z | % RQD RAD | £ 52 - ' 5| E
ow w — [G] _
20 40 B0 B0
e II ; i i B AL reaction
- — | ‘ | | (14) Length Recovered 1.5 i, Length Retained 1.5t . 7
T — I i I I : i
=
1 — I (R ! i
e S D R -
== 0 1
P i I N 2
— = 1
|— — ] | | | |
T S A | 2 p16 | &S | CH, MC=40%, PI=31 I
m 1 | | | ] 2 MC Fat GLAY, soft, brownish grey, moist, Stratified, no HCI
75— ‘_:__ | 1 | | 2 AL reaction -
— — I | | I 4 lL.ength Recovered 1.5 ft, Length Retained 1.5 ft —]
| ] 1 I I [
T 1 | | | | . i
g | | \ | : ‘ .
L I ] I | | | . "
I 1 I | | | l
— ! | | I
-85 | | i | : -
|— = i | | i
e | * | I I —
= 'l { i 'l 1 D47 | @S | CL, MC=29%, PI=18
1 | | | 1 MC Lean CLAY, soft, grey, moist, Laminated, no HC! reaction
| | I | 1 AL iength Recovered 1.5 fi, Length Retained 1.5 -
Lo @) : iy
| | \ | . L
| | | | uU-18 Gs CH, MC=37%, PI=27 at 81.8' for U-18/c
| \ [ | A MC CL, MC=33%, PI=15 at 82.5' for uU-18/e
| | | thru AL Lean CLAY, soft, grey, moist, Laminated, no HCl reaction | —
: * |l |‘ } : F CN Length Recovered 2.0 ft, Length Retained 1.8 ft
Uy '
| | | | : B
| | | |
I o e o1 | ' .
G : : { ’I 1 D19 | G5 | CL-ML, MC=26%, PI=7%
ég,ég? A 5 MC | Silty CLAY, stiff, grey, moist, Laminated, no HCi reaction
85— % é" | | | | 4 AL Length Recovered 1.5 ft, Length Retained 1.4 ft —
A (9} ‘ m
7
1 e | I [ L
_Ees
|
- ij F | I | | Foo
GAPLE. | | | |
g??f ] | | |
475 ,é,é:?; I N T -
;‘5 /;5" | | \ | ]
1 %4/ -
T l 1 l l 8 p-2¢ | GS | ML, MC=24%, PI=NA
% ‘I : |1 12 MC SILT, medium dense, gray, moist, Stratified, no HCI
90— 12 AL reaction —
: |I 1‘ = 15 Length Recovered 1.5 ft, Length Retained 1.5 it ]
24)
L o { i
| | | |
I I | !
-+ i | | | -
| | I |
| | | |
T80 | I | I i
L I i | ! .
1 e g U1 _
= * 1 D21 | @8 | CL MC=22%, PI=12
t_;__ II ! % = 3 MC | Lean CLAY with sand, medium stiff, grey, moist,

a5



SOILA 01-3485 SR 20 FREDONIA TC -5 WIDENING.GPJ SOIL.GDT 6/14/08,8:08:12 A ~

Al
: Washington State : i
'7’ Department of Transportation LOG OF TEST BORING Start Card , R-65972

HOLE No. _BH-03-05

Job No, OL-3485 sR 20 Elevation _13.0ft (4.0 m)
Sheet__ B of _ &
Project_SR-20 Fredonia to 1-5 Widening : Driller _James Fetterly Lict__ 2708
e %j . 4 Field SPT(N) B|o(v§§fa" E; s ;5 ) . _ g t
£ % = Moisture Content andior | & 2 © ﬁ @ Description of Material '§ E
g g | ° RQD RQD \E| k2 = 2| &
[ FF alo c & =
20 40 B0 80 ‘
e ‘I l i J‘ 2 AL | Homogenecus, no HCl reaction —
il | | | | {5) Length Recovered 1.5 ft, Length Retained 1.2t
T [— ] | | | | - i
— i | I |
1 — | | ‘ | 7
— I [ i
— = I | | \
18 == | | | |
| [ | | _
A | [ |
5 : % ¢ % : 28 D-22 Sandy SILT with gravel, dense, grey, moist,
| | | | 24 Homogeneous, no HCI reaction
100— - | I i i 25 Length Recovered 1.4 fi, Length Retained 1.4 -
- ! | | [ (48) '
1 - | | I |
2 | | | | i
. | I | I
4 | | | \ L
| | | |
’ I | | |
4—.00 - I | I |
N | ! | | -
. | I I I
: % : r } 20 D-23 Well graded SAND with gravel, very dense, grey, moist,
. | | | i 28 Strafified, no HCI reaction .
105—- . | I | | (g;) - | Length Recovered 1.4 ft, Length Retained 1.4 ft - — —
: | 1 I !
1 . | ] | \ N
N ! | | I
o ! | | | o
L oy I | I | L
) | ! | |
. I \ | I
+—-95 X ! I | | r
o I | | [ ]
. | | - ! |
|| I‘ % % 13 0-24 Poorly graded SAND with laminae sandy silt., very dense,
| | ‘ | 24 grey, moist, Stratified, no HC! reaction
10— | | | | 30 Length Recovered 1.4 ft, Length Retained 1.4 ft — ]
e 24 :
al | | \ | L
| I | I
1 % : ' |I : Enfj of test hole boring at 110.5 ft below ground elevation.
| | | | This i§ a summary Log of Test Boring. Soil/Rock r
| | ‘ | descriptions are derived from visual field identifications
1 100 | | i | and laboratory test data. L
I | I | Piezo installed water level 1st. reading 9:15 am 5-5-05, 7
! I i I 8.6' ground surface '
T \ | | | : [
: | 1 |
L I o] —
s o B
| | | |
— I | | | v
i | ! |-
| ! | ! ]
T | \ | \ -
| | | |
I | | |
~+—-105 | | ! | -
| ! | !
1 | I | |
| | | | i
I | | |
] | | | ]

= 120—



A _
Washington State
'7’ Department of Transportation

JobNo OL-3485 SR 20

Project_SR-20 Fredonia to I-5 Widening

LOG OF TEST BORING

Start Card _S-22725 .

HOLE No. BH-04-06

Elevation _10.0

Sheet 1 of &

Site Address _Vic of SR 20 & Airport Rd.

Driller _Brian Hilts

_Inspector _Dave Nelson

Start June 14, 2005

CompletionJung 15, 2005

Well ID#

. Equipment_CME 850 wf autohammer

Lic#_ 2249

SOILA 0L-3485 SR 20 FREDONIA TQ |-5 WIDENING.GPJ SOIL.GDT 7H14/06,10:53:48 A7

" Station _LL 29+60 Offset__100' Rt Hole Dia_HQ x 1098HWT x 62 Method Wet Rotary
Inches,
Northing Easting Latitude Longitude,

County _Skagit Subsection_ SWV 1/4 of Se 1/4 Section __8 Range _3 EWM Township 34 N_
= | € Field SPT(N) B"’(WSI 18 S 3 5| ¢
£ € 2 ] ‘ Ny - Zz 8 z g
s % 5 Moisture Content andior | 2 2 3 E o Description of Material '§ E
8 3 | = ] rap RaD |E|& 2 © 5 2

- _ 20 40 60 80 FF® . °
D t : i i 2 D-1 Silty SAND with gravel, very loose, light brown, dry,
i | | | 2 Homogeneous, no HC| reaction
- a0 | | | | 2 ‘Length Recovered 0.6 ft
Lo “
1 I [ | |
8.0 :
| i I | : .
: ll II : 3 D2 Siity SAND, loose, grayish brown, dry, Homogeneous, no
T 7.0 i I | | 3 : HCI reaction .
| | | : 4 Length Recovered 0.8 ft
4 60 N o v
I | | | 2 D-3 GS | SM, MC=29%
| I | | 2 MC Silty SAND, mottled, loose, grayish brown, moist,
5——5.0 | | | I -3 Homogeneous, no HCI reaction I—
| | | i) Length Recoverad 0.8 ft
1 I | | |
4.0 N
| | ! | —
4 30 I | ! I
| [ 1 I
| f | |
+ 20 | | I |
| | | I
15 I I I |
- :"' A 3 D4 | GS | SP,MC=23% A
| | | | 5 MC Poorly graded SAND, loose, dark grey, wet,
10——0.0 | l | | 5 Homogenecus, no HCl reaction ~ |
| ' L (10} Length Recovered 1.0t
1. '| 1 | |
10 N
i I I |
-+ <20 ! | | ]
1 I | |
I I I |
+ -3.0 I [ [ I _
I | I |
1 a0 I | +1 | I
- : } Il : 1 D5 | GS | ML, MC=37%, PI=NA
I i I | 0 MC Sandy SILT w1th organics, very loose, dark grey, wet,
15-—.50 | | i | 1 Stratified, no HCI reaction -
l | ] A 1) Length Recovered 1.0 #t
> 80 I ! I I
| i | |
I R T B
+— -7.0 [ I | l
I I I i
| | I
T 80 | | | I
| [ | |
1 50 | [ I |
: | t ! | 4 D-6 Silty SAND with organics, medium dense, dark grey, wet,
n I 1 I I 6 Hemogeneous, ho HCI reaction -
20 10:0—




Al .
Washington State
'7’ Department of Transportation LOG OF TEST BORING Start Card _S-22725

‘ HOLE No._BH-04-06
JooNo OL-3485 s _ 20 Elevation _10.0 ft (3.0 m)

SOILA OL-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ SOIL.GDT 7M14/06,10:53:48 A7

Sheet__ 2 _ of _5
Project_SR-20 Fredonia to I-5 Widening ) . briller _Brian Hilts Lic#_ 2249
£ ¥ Fisld SPT (N Blowss"| &| 6 = 5| ¢
€ 5| & 'l'MltC()tl P it i 3B
"-.:5., 2 ué b olsture Conten a;glgr 2 E_ FER E Description of Material E B
1) = o =l s
8 3 RQD FFo|8|8E 5| €
20 40 60 B0
! ' ! 6 Length Recovered 1,0 ft
I | I
(12)
I | I
T | Lo M
| | |
1 ! | | L
| o
| | |-
J | 1 | o
| | |
| | |
o 2 p7 | 6s [SPSM, MC=19%
| | ] 3 MC | Poerly graded SAND with silt, medium dense, dark grey, T
25——-15 I | | 8 Al wet, Stratified, no HCI reaction . —
I I | (1) Length Recovered 1.0 ft
| I I
T | | I —
| I I
1 | | | |
| | |
[ | |
4 [ | I LA
d | I
} l I .
Pl 7 D-8 Silty SAND, medium dense, dark grey, wet,
| | . 10 Homogeneous, no HCI reaction ]
30—{—-20 | | ! 13 Length Recovered 1.0 ft ~
. (23)
| [ ]
1 | [ | L
| | | 7
| Pl
1 | ] | -
| | |
[ | | —
+ | | | r
| | |
| | | : :
I I : 5 D-9 G5 Well graded SAND, medium dense, dark grey, wet,
| i I 10 MG | Homogenecus, no HCI reaction N
ag——.o5 i 12 Length Recovered 1.0 ft —
| | [ @2)
I I | '
1 | | § L
1 I | N
I I 1
4+ I I 1 -
I I I
I I I .
T+ I [ I B
I I I
I | | L
| | | 3 D-10 Well graded SAND with gravel, medium dense, dark grey, | |
| b 6 wet, Homogeneous, no HCI reaction .
40 ——-30 } : : 12 Length Recovered 1.0 ft -
{18) ’
| I |
1 | I | -
| | |
| I i
-+ | [ u
I | |
| | | ]
T I | | i
| | |
1 | | | :
| | [ 4 D-11 GS SP-SM, MC=21% -
: l : 8 . MC | Poorly graded SAND with silt, medium dense, dark grey,

45 35



Al
Washington State . :
'7’ Departngnent of Transportation LOG OF TEST BORING Start Card _S-22725 :

HOLE No. _BH-04-05

SOILA DL-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ SOIL.GDT 7/14/06,10:53:48 A7

JobNo OL-3485 SR _20 Elevation _10.0 ft (3.0 m)
Sheet_ 3  of _5
Project_SR-20 Fredonia to |-5 Widening Drilier _Brian Hilts Lic#__ 2248
o g € Field SPT(N) Blo(\ﬁ?fs" g s 3 _ B =
= c o = %]
£ £ g Moisture Content and/or |21 & E LI Description of Material %,; g
&l &= RQD : |5 el ° gl £
20 40 60 80 ‘
; i i i i & - | wet, Homageneous, no HCI reaction
: | | | | (12) Length Recovered 1.0 ft
T : I | | i
! | | | |
1 j | | | | L
: | | | I
: | | | | .
4 : | ] ! | -
: | I i |
: | I | | :
AHHE t : il : g D-12 Poorly graded SAND, medium dense, dark grey, wet, —
piifild | I I [ 10 : Homogeneous, no HCI reaction .
s0——-40 |31k | | | [ 10 Length Recovered 1.0 ft : -
T HT I B T T B
SHHE [ I B F ]
T E I I I }
I | I }
1 | | I i L
I I I |
| I | 1 .
e : | I I 1 L
EHHE | | [ I
1L E D
; ¢ Lo 2 D-13 | @S | ML, MC=56%, LL=38 1
! | | | 4 MC SILT, loose, dark grey, wet, Homogeneous, no HCI ‘
§5——-45 1 | | | 4 AL reaction - : =
| | [ | (8) Length Recovered 1.0 ft ’
I f | | ' .
I ! | |
I I [ [
4 I I [ | -
I | | I i
I I | |
€ | | I |
| | I I
. | | | |
: : : : 4 D-14 Silty SAND, loose, dark grey, wet, Homogeneous, no HCI ]
| | | | 5 reaction _
60——-50 | { | | 5 Length Recovered 1.0 it —
R 1o
41 | § [ t L]
| i f !
o ] i !
4 | I i ! -
| ] ! { —
| I | |
T | | | 1 r
I I I |
: . | | | [ i
oo 6 D-i5 | GS | CL, MC=22%, PI=19
: : : : : 6 MC | Lean CLAY with gravel, medium dense, dark grey, wet,
55— —-55 | | | | 7 AL Homoegeneous, no HCI reaction —
1 | | | (13) Length Recovered 0.9 ft
A [ I I [ ) L
[ | [ |
[ | | |
+ [ | | | -
[ I I I T
| | | |
T | | | | i
| | | |
i - — e 1 Illl | | ]
o I i | | 2 . D-16 GS CH, MC=36%, PI=32 i
- : : } ! 3 MC | Fat CLAY, mottled, medium stiff, dark grey, wet,
70 56 .




. Washington State
'7’ D;psalftr:gent of Transportation o LQG OF-TFST BORING Start Card _S-22725

‘ HOLE No. _BH-04-06
JobNo OL-3485 SR _ 20 Elevation _10.0 ft (3.0 m) °

SOILA 0L-3485 SR 20 FREDONIA TO 1-5 WIDENING.GPJ SOIL.GDT 7/14/06,10:53:48 A7

Sheet_ 4  of _5
Project SR-20 Fredonia fo I-5 Widening Driller _Brian Hilts Lick__2249
= £ ¢ Fleld SPT (N} Blo(\.;)sl il g3 % £
= = @ | (2]
£ % - Moisture. Content andior |2 é E ] E Description of Material 'E E
@ o v RQD = ]
8 & RQD FFo|§| 8 E 5| €
20 40 G0 80
iy i ] i ; 3 AL | Homogenecus, no HCI reaction
-] | | | | (8) Length Recovered 1.0 ft ]
® ! | | [ u-17 Elastic SILT, mottled, medium stiff, dark grey, wet,
® l l ‘ | A Homogeneous, no HC| reaction
—+ x « } { : : B Length Recovered 0.8 fi -
x I | | |
4 x | | I I -
X | | | |
X | | | I i
X % } : : : u-18 - | Elastic SILT, medium stiff, dark grey, wet, Homogeneous,
x ] | | | A | no HCl reaction
75— —-66 ® | I I I B Length Recovered 1.4 f —
x | [ ¢ : —
1 “log ! 11 D
] | [ | I 2 D-19 GS CH, MC=13%, PI=26
p— ! | | | 2 MC i Fat CLAY, medium stiff, dark grey, wet, Homogeneous,
4 g | | | | 3 AL | no HCI reaction -
i I : { : 5)- Length Recovered 1.0 ft
4 iy I I | | -
gl | | | |
- — | | | | —
x I : |[ { U-20 Elastic SILT, medium stiff, dark grey, wet, Homogeneous,
x . A no HCI reaction
| I | [
Bo—-70 ¥ | | i | B Length Recovered 1.0t -
" N I R R ¢ : .
1 S PN I ! I | . : ' L
% | ] | i 2 D-21 Elastic SILT, medium stiff, dark grey, wet, Homogeneous,
% I I | I 2 no HCl reaction )
+ % | I | | 3 : Length Recovered 1.0 ft F—
x | | | | (5)
x | I I I
+ % | I | [ -
X ; | I [
% i | | N 7
< i : : : : u-22 Elastic SILT, medium stiff, dark grey, wet, Homageneous,
A no HCI reaction ‘
. | | | | ‘ .
85——-75 x | | | I B Length Recovered 1.4 ft =
y o c
L * e | | } | L
X | | | | 2 D23 | Elastic SILT, medium stiff, dark grey, wet, Homogeneous,
x I ! I | 2 no HCl reaction :
+ x | | | | 3 Length Recovered 1.0 #t ’ oo
x I | | | (5)
x | ! | |
T cox | | | | u
x | I | | |
X | | | |
* : : : : U-24 - Elastic SILT, mediumn stiff, dark grey, wet, Homogeneous,
y i | | | A no HCI reaction .
90——-B0 % | | | | B -Length Recovered 1.4 # . -~
x o <
. x
4 Fle I | | |
. | I I | 2 D-25 GS ML, MC=24%, LL=24
I I [ [ 2 MG SILT, loose, dark grey, wet, Homogeneous, no HCI
+ I | | ! 3 AL reaction T
[ : : : (5) Length Recavered 1.0 ft
|
T R | | 1 | i
T | ; | | -
A L. + ool i
. | I | 4 D26 [ GS | ML, MC=21%, LL=18
. : : l l 8 MC | SILT with sand, medium dense, dark grey, wet,
o5 85




T Washington State - LOG OF TEST BORING
' . . Start Card _S-22725

’ Department of Transportation
HOLE No. _BH-04-05

SCilLA 0L-3485 SR 20 FREDONIA TO [-5 WIDENING.GPJ SOIL.GDT 7/14/06,10:53:49 A7

JobNo OL-3485 sR .20 Elevation _10.0 # (3.0 m)
| ‘ Sheet_ 5  of _ 8 __
Project_SR-20 Fredonia to I-5 Widening Driller _Brian Hilts Lick_ 2249
= = 4 Field SPT (N) B]o(va§I " g sz Bl o=
= [+ L . ~ ] ]
£ 2 5 "k Moisture Content andior ol 2 R gﬂ Description of Materiat 3 £
[ > o RQD E' E 5 -k 3 E
g 3 2 rap ' P IEls 2 5| &
w (5
20 40 BO 80
i i i i .13 AL | Homogeneous, no HCl reaction =
| I I | {19} * | Length Recovered 1.0 ft
T | | I | i
| | | |
1 ! | | I 7
[ B . -
| | I |
4 | I | I -
| | [ —
| | | | !
| + [ - -
| | | | 9 D-27 Silty SAND with gravel, dense, dark grey, wet,
| | | | 12 Homogeneous, no HCI reaction
| | | | 28 Length Recovered 0.9 b
| | | | - (40) ' :
[ I R ’
| [ [ | i
| | | i
| | | | L]
| | | I
| | I |-
| | | I 3
| | | | .
| | | | :
{ : : *I 17 D-28 Silty SAND with gravel, very dense, dark grey, wet,
| | | | 48 Homogeneous, no HCI reaction
| | | | 31 Length Recovered 1.0 ft ) ——
[ I (7%} ' '
| | | | .
[ D i
I [ | [ -
I i t ! L
| 1 | |
| 1 | {
| I 1 1 L
| I I | ]
| ’I I I
I : : : 16 D-20 Silty SAND with gravel, dense, dark grey, wet,
| | | | 18 _ quogeneoqs. no HCI reaction, no bail test performed,
| | | | 19 uging bentonite fo drill hole, Wall cake on walls will not let |~
; i I I {35) the water in to give a correct water reading for recharge.
1 i | | | \Length Recovered 1.0 ft
! | | | I
1 ; : : : End of test hole boring at 110.5 ft below ground elevation, 7]
; | | | This is a summary Log of Test Boering. Soil/Rock i
; | | | descriptions are derived from visual field identifications
4 ; | | | and laboratory test data. L
I I ’
] | | |
T | I I I i
Lo
1 : [ [ =
115 105 i | | | —
] [ [ | -
1 | | | | -
) | | [
| | | | i
+ I I I | a
I | [ [
I | [ |
T I | | | " —
I | | |
1 I | | |
| | | | i
I | | |
120— 446 R R ]




Al
Washington State
"’ Department of Transportation LOG OF TEST BORING Start Card _5-22722

HOLE No. _BH-05-05

Job No_OL-3485 sR 20 Elevation 8.0 ft
. Sheet_1_ of 5
Project_SR-20 Fredonia to I-5 Widening ’ Driller__Joe Judd Lickt 2454
Site Address _Vic of SR 20 & Airport Rd. Inspector_Dave Nelson
start May 24, 2005 Completion May 25, 2005 Wall [D# ‘ Equipment_CME 850 w{ autohammer
Station _56+45 ofiset_ 3% Rt. Hole Dia_ HQ x 109&HWT x 50 Method Wet Rotary
(inchesy
Northing : Easting Latitude Longitude
-County - Skagit Subsection_ NW 1/4 of Sw 1/4 - Sestion ___10 Range_3 EWM Township 34 N
- = 4 Field SPT {N) B‘O‘;i‘fﬁ" 8 s g 5| ¢
L) c o ) | E Z K 3 £
£ % 5 Moisture Content andior | 2 2z P ﬁ @ Description of Material 2 5
3 3 | * RQD RaD |E|E 21~ © 8| 2
i FFo|®| % o -
60 80
2 D-1 Silty SAND with organics and roots, very loose, dark
2 reddish brown, moist, Homogeneous, no HCI reaction
2 Length Recovered 1.0 ft ‘ B
) ’ ]
2 D-2 GS SM, MC=61%, PI=NA
2 MC | Sitty SAND with organics, very loose, dark grey, moist, YA
2 AL Homogeneous, no HCI reaction
4 Length Recovered 1.0 ft L
1 D-3 GS 05/25/2005
1 | MC | sm, MC=39% . ]
1 Silty SAND, very loose, dark grey, wet, Homogeneous, ho [

@ HC! reaction
Length Recovered 1.0 ft

T
|
!
|
l
*
|
|
w
L
|
|
!
!
|
|
!
|
|
!
!
|
|
!
!
!
!
|
|
!
|
|
!
!
|
!
!
!
|
|
!
|
|
|
|
!
L
|
|
|

i
|
|
|
I
|
|
I
|
I
|
|
J
|
I
i
|
|
\
)
|
|
|
I
|
|
I
|
1
|
|
I
|
I
|
|
I
|
!
|
|
|
|
I
|
|
!
|
I
|
|
|
|
I
|

2 D4 Gs SP, MC=23%

2 MC Poorly graded SAND, loose, dark grey, wet,

3 Homegenecus, no HC| reaction — |
(5} Length Recovered 1.0 ft

3 D-5 Poorly graded SAND, medium dense, dark grey, wet,

4 Homogeneous, no HCI reaction i
7 Length Recovered 1.0 ft —
(an

2 D-6 GS SP, MC=18%

3 MC Pocrly graded SAND, medium dense, dark grey, wet, -

SOILA DL-3485 SR 20 FREDONIA TO [-5 WIDENING.GPJ SOIL.GDT 6/14/06,8:08:15 A6




SOILA 0DL-3485 SR 20 FREDONIA TO 1-5 WIDENING.GPJ SOILGDT 6/14/08,8:08:15 A6

A )
Washington State
'7’ Department of Transportation

LOG OF TEST BORING

Start Card _$-22722

. HOLE No. _BH-05-06
JooNo OL-3485 s _20 Elevation 8.0 ft (2.4 m)
Sheet__2  of _5
Project_SR-20 Fredonia to -5 Widening Driller _Joe Judd Lictt__ 2454
= o & Fleld SPT(N) Blo(\ms),fs" g ST ,ag «
= c K . ' - [%] 2.
£ 2 5 Moisture Content andior | 2 2 E LR Description of Material ‘%: g
8 8 o 7 rap RAD 5 5E © § B
20 40 80 8O ]
: i i i i 8 Homegeneous, no HCI reaction
: l l | | (14} Length Recovered 1.0t
T : i | \ | N
: | I | ! 7
1 : | | | \
0 | | | |
: | | | [
4—-.15 | ! | I | L —
: : I ! | |
: : | \ | |
T IO +| | | | - -
olete el i | | | 4 D-7 Well graded SAND, medium dense, dark grey, wet,
IS0 | | 1 { 5 ~ Homegeneous, nc HCI reaction -
251 DS ] I | | 8 Length Recovered 1.0 ft —
Leistele I [ ! (1)
1 R | | | l
otelels? l [ I | -
*etetelo I I ! !
1 Ll | 1 \ | L
| I | |
0.0 | \ | |
| | | | Lo
j | | |
| | | |
LA 3 D6 | GS | SP,MC=25%
i I | 4 MC | Poorly graded SAND, loose, dark grey, wet, ]
| | 1 4 Homogeneous, no HCI reaction -
| 1 | (8) Length Recovered 1.0 ft
l | I L
\ | | b
i | |
[ | | L
| I
| I |
| | | -
i | |
| I |
: 1 I‘ 4 D-g Well graded SAND with gravel, loose, dark grey, wet,
} | t 4 Homogeneous, no HCI reaction i
| | | 4 Length Recovered 1.0 ft —
o (@
| I | L
| | | I
\ | |
| | | -
| | )
| ! | 4
| | | r
| [ i
| | |
| | | 4 Do | GS | SP,MC=18% ]
% 1 !‘ 4 MC Poarly graded SAND, loose, dark grey, wet,
L | | 5 Homogeneous, ne HCI reaction —
| | | © Length Recovered 1.0 ft
| | I I
I | !
I | |
| | | 3
| | |
| | | .
| I \ r
I | {
j | | ) ‘
[ | | 5 D-14 Silty SAND, medium dense, dark grey, wet, .
} % !‘ 9 Homogeneous, ho HC! reaction




SOILA OL-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ SOIL.GDT 6/14/06,8:08:15 AS

LOG OF TEST BORING

A
Washingten State
"’ Department of Transpodatlon Start Card _S-22722
HOLE No. _BH-05-06
JobNg OL-3485 sR _20 Elevation 8.0 ft (2.4 m) _
Shest__ 3 of _ 8
Project_SR-20 Fredonia to |-56 Widening Driller _Joe Judd Lict_ 2454
= = 4 Field SPT{N) Blo(\m?fs" 3 g3 ,g =
E.= o o . ' = =z mn 2
s % g Moisture Content angor g %E’L 9 ﬁ § Description of Material 1;%: §
a3 = o ROD 3 2 h
8| 8 RQD v |ElgE 5| =
20 40 B0 B8O ]
i “ i i 14 Length Recovered 1.0 ft
23)
I N { _
T ! | | | i
| | ! |
1 [ | \ | .
| I | |
| | | | ]
440 I | | | -
| | | [
| | I !
L 2 D2 | @s [ ML, MC=48%, LL=41 -
] | 1 l 3 MC SILT with organics, Ioose dark grey, wet, Homogeneous,
50— | | | I 4 AL no HCI reaction —
I i 1 ! n Length Recovered 1.0 ft
i | | | I o H
A I
! | | |
. \ | I | u
| | ! |
| | \ j ]
1—.a5 i | | | »
! | | |
. | | | |
: : l‘ li 4 -D-13 Silty SAND with organics, medium dense, dark grey, wet, 7
| 1 | | 4 Homogenecus, no HCI reaction
55—- 1 | | | 7 Length Recovered 1.0 it —
R R (1
1 | | | ! LT
| | | | .
| I I |
4 I i | | -
| | | | .
| | | |
—+—-50 | I | I N
I | |
. ! I | |
‘I || % ll 4 D-14 Siity SAND, medium dense, dark grey, wet,
| | { | 8 Homogeneous, no HC! reaction
g0— 8 Length Recovered 1.0 fi —
| \ | | (14)
| | | | i
1 | | | ! a
| | | |
| ! \ | :
ES | | | | r
! | | | i
| | | }
T -55 | | | | i
J | I l |
L) * | | | i
1 I | 18 pis | 6s | GP-GM, MC=5%
: l % i 23 MC | Poorly graded GRAVEL with silt and sand, dense, dark
65— | |‘ \ } 15 grey, wet, Homogeneous, no HC reaction —
| i | | (38) Length Recovered 0.6 ft
L | | | ! -
| | | I
| | | |
- i I i | r
! | | | 1
| | | ! '
1—-€0 | | | | P
| ! \ |
1 . | | | | . —
I | | | g D-18 Silty SAND with gravel, medium dense, dark grey, wet,
L i } ! } 8 Homogengous, no HC! reaction
¢




SOILA 01-3485 SR 20 FREDONIA 7O 1-5 WIDENING.GPJ SOIL.GDT 6/14/06,8:06:15 A6

A
/4

Washington State

Department of Transportation

LOG OF TEST BORING

Start Card _S-22722

HOLE No. BH-05-05
JobNo OL-3485 . sr _ 26 . Eievation 8.0 ft (2.4 m)
- “Sheet__4  of _5
Praject_SR-20 Fredonia to 1-5 Widening Drilier _Joe Judd “Lic#__2454
= ) @ rield SPT(N) Bm(\m?fe" 8 s 3 g8l £
= o= a . ~ ) o)
S = .| B d Moisture Content andior |@| 8 % |8 Description of Material '§ g
3 g by % RaD |ZJE S|~ F 3 %
g g 1 ROD FFo 8|8 E &| =
20 40 80 80
' | ' ' 4 l.ength Recovered 1.0 ft
| | I \ 13 4
T (19
T | ! \ [ i
} \ i |
1 | | [ | _
o | | ! -
| | | \
1 85 | I ! I -
I | | |
| i I | 4
e A T 5 47 | &S | SP,MC=18%
| | 1 | 4 MC Poorly graded SAND with gravel, medium dense, dark
75— | | | | 7 grey, wet, Homogeneous, no HC! reaction =
| i I | 11y Length Recovered 0.7 ft —
1 ! | | I L
I | | |
| | | [
4. | I \ i -
| | | [ 1
| | [ I
+—-70 I | | | 3
i | | |
- \ | —
: :‘ : 1 14 D-18 Well graded SAND with gravel, dense, dark grey, wet,
| | | | 21 Homogeneous, no HC| reaction
go—t . | I | l 23 Length Recovered 0.9 ft —
. {44} -
: | | I |
| : | \ L 1 : I
: ! [ | |
% | | | I
o | | | | - —
‘e | I | |
o | i | I
e I ! | | B
o i | | |
‘e | ’-1 ! | i
: % ‘I l‘ AL D-19 Silty SAND with gravel, dense, dark grey, wet,
l | | | 8 Homogeneous, no HCI reaction
85— 25 Length Recovered 0.8 ft —
| | | | (34) : |
| I ! |
A | | | ! L
| | | \
| | | |
- | | | | : -
| | I |
I i | !
T-80 | | [ | B
i | | | . -
| ! ! | :
| ¢ ‘ | 14 D-20 | Well graded SAND with gravel, dense, dark grey, wet,
! | | | 18 Homogeneous, no HCI reaction
90— I I l | 22 Length Recovered 1.0 ft —
| | | | (38) N
| I I |
1 | | | I 3
! | | |
| | | [ _]
- | | | | r
: | \ | !
. | | | |
-85 : ! | | I i
. | | | | .
1 X | ! ! | _
. | | \ I
L X ! | | |
o5 ~ 1 | | ]




Al ,
Washington State '
v’, Department of Transportation

_LOG OF TEST BORING

Start Card _S-22722

HOLE No, _BH-05-05

SOILA 0L-3485 SR 20 FREDGNIA TO |-5 WIDENING.GPJ SOILGDT 6/14/06,8:08:16 A8

JobNo OL-3485 sR _20 Elevation _8:0 1 (2.4 m)
, . Sheet_ 5  of _5
Project_SR-20 Fredonia to 1-5 Widening Driller _Joe Judd Lic#__2454
= g @ Field SPT(N) Blo(m?.fs" 3 s g E| =
£ = L) . = g [
£ % lﬁ Moisture Content | andfor g 2 E 'c.j % Descr‘\ptior{ of Material ‘E E
a @ & RQD ROD | el 5 2 - a| £
[rm] FF AR 5 =
20 40 B0 80
1 T I T —]
| | | |
| | [ |
T I | | | I
\ | | !
1L | I ! | L
| | \ |
| | | |
1 -0 I | | | L
| | | | ]
| b |
: ¢ ‘I !‘ : 10 D-21 Poorly graded SAND with gravel, dense, dark grey, wet,
I | 1 | 15 Homogeneous, no HCI reaction
100—- | | I | 20 Length Recovered 1.0t - — 4
| [ Pl (35)
1 i I | |
| | ! | i
| | \ |
1 | | | | LT
I | [ !
| ! | |
485 | | | | i -
| | ! | i
| . | | | .
1 { : } 21 D-22 Silty SAND, dense, dark grey, wet, Stratified, no HCI
. | | | | 18 reaction, . o
105— i | | 13 Length Recovered 1.0 ft — —
N @)
4 I | I | L
i I | |
| A | | -
4 | | I i -
| | I |
I | | i
-—-100 i I | | -
| | | | -
| | | . |
% II L } 20 D-23 Sandy SILT, very dense, dark grey, wet, Homogeneous,
| i | | 3 no HC| reaction
10— l { | | 40 Length Recovered 1.0 ft — 7
; ' ) \ 70
T T T T
1 ! | I ! L
\ | | |
1 : 1 { l End of test hole boring at 110.5 ft below ground elevation.
| | | | This is a summary Log of Test Boring. Sail/Rock B
| | | i descriptions are derived from visual field identifications
1108 1 | | | and laboratory test data. g
| ! | |
| | | |
T | | | I i
]L | I i
N | | | ]
18 R
| \ | |
J | | 1 ! -
I | I |
| | | | B
T | ! | | o
| | | |
| | | !
+—-110 I | | | -
i | | |
1 | ! | |
| | | | i
! | | !
] ] ] | ]

120



SOILA OL-34B5 SR 20 FREDONIA TO 15 WIDENING.GPJ SOILGDT B/14/06,8:08:16 AS

Al
T Washington State
L / ’ Department ofTransportatlon

LOG OF TEST BORING

Start Card _S-22722

HOLE No. _BH-06-05
sob No OL=3485 sR 20 Eievation 142 ft
Sheat_ 1  of _4
Preject_SR-20 Fredonia te |-5 Widening ' Driller _James Fatterly Lick__ 2708
Site Address _Near junction SR-20 & Airport foad. Inspecicr Don Nebgen
 stert May 2, 2005 Compistion May 3, 2005 Well 1D# Equipment CME 55 w/ autohammer
Station LL 57-+11 offset 42 Rt Hole Dia 4" Method Wet Rofary
(inches)—
Noerthing Easting Latitude Longitude'
County _Skaget Subsection_ NVW/SW Section ___10 Range_3 EVWM Township 34 N
— & 4 Field SPT (N} Blows/E") 8| § ~ | e
€|t e #u N |52 8, e 5| g
£ .% 5 ’ Molsture Content andior |2/ 5 & | @ Description of Material 2 2
& 5 | * | Araw rRap |E|§ 3|7 © : B| 2
w [} & =
FF | @
20 40 B0 80
- 14.0 ;
) \ L
- 13.0 i
|
i .o | L
- 12.0 |- . |
Lo 1 N
J | L
- 11.0 I —
L |
1000 A 2 D1 G5 | ML, MC=28%
2 MC | Sandy SILT, very loose, brown, moist, Homogeneous no
57 g0 2 HCJ reaction —
. - (4) Length Recovered 1.5 ft, Length Retained 1.2 ft
1 80 "
Tt 7a -
T 6.0 "

-~

*

|
|
|
|
|
I
i
|
|
|
|
i
- N
* ¥
: |
|
|
|
|
|
|
|
|
|
\
|
! D-3
|
!
|
|
|
|
|

>

| T I

| | |

| | |

! | I

\ ! !

I \ I

| i |

| | |

! | |

\ | !

i \ |

| i |

| | |

! i |

\ ! i

| \ |

| | |

i | |

! | !

\ ! |

| \ |

| | |

| | |

! | !

\ b
Lo 1 D2 | S
Lo 4 MC
I :
Lo ¢
| I |

| L | :
| | | .

| | !

I I I

| I | ‘
| | |

| | | :
| I !

\ | |

i I |

| | | :

| | |

! | j

| | |

| \ |

| i |

| | !

I | |

| ! |

| \ |

| | |

| | I

I | |

i ! |

| \ |

S

|
|
|
|
I
i
|
|
|

3 D-4 GS -
4 MC.

SP, MC=21%
Poorly graded SAND, loose, brown - grey, moist,

Stratified, no HCI reaction -

Length Recovered 1.2 1, L.ength Retained 1.2 ft

Poorly graded SAND, loose, b'rown-grey, moist, Stratified,
no HCI reaction

Length Recovered 1.2 1, Length Retained 1.2 ft : I—

SP, MC= 16%
Poorly graded SAND, loose, grey, moist, Homogeneous




SOILA 0L-3455 SR 20 FREDONIA TO 1-5 WIDENING.GPJ SOILGDT B/14i06,8:08:17 AB |

A
/4

Washington State

LOG OF TEST BORING

Department of Transpertation Start Gard _S-22722
) BH-06-05
looNo.OL34B5 . sm 20 Elevation 142 ft (4.3 m) HOLE No. ===
: sheet_ 2 of _4
Project_SR-20 Fredonia to I-5 Widening Driller _James Fetterly Lict_ 2708
= g #® Field SPT{N) Blo(\ﬁﬁff:i“ -3 s 3 g =
= = . . - 0 a
] -% 5 d  Moisture Content and/or | 8 g E' E @ Descriplion of Material 'E E
8 | & | © RQD RD £\ F 2l T " 5| E
w alw ~ 5 £
B0 80 :
C i “ 5 no HCI reaction )
| | (9 Length Recovered 1.4 ft, Length Retained 1.2 ft
__ I l I -
I |
| \ | .
- i !
| \
§ | | - —
i | |
I i
—-10 % l‘ 3 D-5 Poorly graded SAND, medium dense, gray, moist,
| i 8 Homogeneous, no HC| reaction -
26— | | 7 Length Recovered 1.5 ft, Length Retained 1.2 ft —
I i {13} '
_ . L
- | I ]
| i
i | | L
» I |
! |
: \ \ S
r | |
| |
15 : } 3 D6 | GS | SP,MC=12% ,
‘ | 6 MG Poorly graded SAND, medium dense, grey, moist, 1
30— i | 7 Homogeneous, no HCI reaction ' =
| | (13) Length Recovered 1.4 ft, Length Retained 1.2 ft -
I |
L 1 | .
\ I
i | | -
r | |
| | ]
4 ! | B
| I
| | )
|—-20 |I || 4 D-7 Poorly graded SAND, loose, grey, moist, Homogengous, |
| | 8 no HCI reaction
85— ‘ ‘ 5 Length Recovered 1.2 ft, Length Retained 1.2t —
| i (10)
i | | L
r | i
I !
i | | u
I | i
| | i
1 | i 3
I !
| |
.25 [ I 8 DB | GS | SP,MC=27% _ : _
l l 4 MC Paorly graded SAND, medium dense, grey, moist,
40— : % 7 Homogeneous, no HCI reaction —
L \ (1 Length Recovered 1.2 fi, Length Retained 1.2 ft
. | | L
[ | |
| |
- ‘ ‘ L
i | I
| | 1
T | | i
| !
_ oo i
- =0 i | 3 D-8 GS SP, MC=25% -
L |I } 5 MC Paorly graded SAND, medium dense, grey, moist,
45




Washington State
77’ Department of Transportation LOG OF TEST BORING Stert Card . 8-22722

HOLE No, _BH-06-05

SCILA OL-3485 SR 20 FREDONIA TO I-5 WIDENING.GPJ SOIL.GDT 5/14/06,8:08:17 AS

JobNo. OL-3485 sR 20 Elevation _14-2 fi (4.3 m)
Sheet__3  of _4__

Project SR-20 Fredonia to |-5 Widening Driller _James Fetterly Lictt_ 2708
= ) ¥ Field SPT () . Bm(“?;s" g s 3 g =
= = . . - @ - a
£ 2 5 Meisiure Gontent andior | 2| 2 E LI " Description of Material ng £
& z | " RQD ROD 1 £ EE - 5| 2

i ' ' ol @ 0] -
B0 80
- ; ll 8 Stratified, no HCI reaction, stratified with poorty graded
‘ | (13) fine sand.
1 [ ] Length Recovered 1.2 ft, Length Retained 1.2 ft Fo
| | '
| | I L
- | [
I | g
i \ | -
B i |
| |
—-35 : : 5 D-10 No Recovery ’ -
! s |
50— 1 | 7 -
| | (13)
| Lo |
- | |
! | '
i I I L
- [ ' ‘
| | : N
i | I L
- I 1 .
| I ‘
40 } } 4 o1 GS | ML, MC=35% 1
| | 3 MC SILT, very locse, grey, moist, Stratified, no HCI reaction, )
55— | | 4 Yolcanic Ash —
! | ) Length Recovered 1.4 ft, Length Retained 1.3 ft .
i \ | ' : LT
5 | |
| |
i | | . -
i I J
y I |
1 | | r
| |
| | * .
- .45 } : 7 D42 | GS | MC=89%, LL=50 B
‘ I 7 MC Poorly graded SAND with silt strata., medium dense,
60— | | 14 AL grey, moist, Stratified, no HCI reaction, two sample bags —
‘ | 21) sent sand, silt.
i | Length Recovered 1.5 it, Length Retained 1.5t 7
3 | | 8M, MC=10% F
\ [ Silty SAND with gravel
J I I L
r | | ]
| ]
1 | | r
Lo ’
i | 4
—-50 I l 7 D13 | GS | SM, MC=20%
bl 11 MC | Silty SAND, medium dense, grey, moist, Stratified, no
65— |‘ = 13 HCI reaction : ‘ —
N \ | (24) Length Recovered 1.5 ft, Length Retained 1.2 ft
N I | -
r | |
| |
- \ | r
| | 7
| |
1 | } i
| |
i 1 | . —
l— .55 | | 11 D-14 GS GP-GM, MC=5%
ll 1 12 MG | Poorly graded GRAVEL with silt and sand, medium

70



Al : :
Washington State
'7’ Department of Transportaticn LOG OF TEST BORING Start Card _S-22722

HOLE No, _BH-08-05

SOILA 0L-3485 SR 20 FREDONIA TO |-5 WIDENING.GPJ BOIL.GDT 6/14/05,8:08:17 A6

JobNo OL-3485 SR 20 Elevation _14.2 ft (4.3 m)
Sheet__ 4 of _4
Project SR-20 Fredonia to 1-56 Widening Driler _James Fetterly Lick_2708
- = @ Field SPT(N) Bic)(vr:rl?fs" 8 s 3 Bl
= c L'} X i ] [
£ 5 E | Moisture Content. | andior | @ % E G E Description of Material 3 §
@ = o RQD E] 3 w
a 3 Z rap | FF 5 s : &| =
20 40 60 80
- . i i Il ; 12 dense, grey, meist, Homogeneous, no HGl reaction
N \ | l | | (24) Length Recovered 1.0 ft, Length Retained 1.0 ft 7
T 4 | | I | ‘ i
@ .
i b L | \ | ! L
|- - | | | | —
JE I
_ . 1 -
- b \
- | ! | |
e I \ | | |
—-80 1 : ¢ : || l 12 D-15 Poorly graded GRAVEL with silt and sand, dense, grey,
- l | [ | 13 moist, Hemogeneous, no HCI reaction
75— ? I | ‘ | 7 ‘ Length Recovered 1.1 ft, Length Retained 1.1 ft —
. - | ] ] ! (313 —
i | | | \
L | | | i P
‘I || l‘ ll End of test hole boring at 75.5 ft below ground elevation.
1 | 1 E | This is a summary Log of Test Boring. Soil/Rock I
| | | | descriptions are derived from visual field identifications .
| [ | | | and laboratory test data. - ’ L
B | | | | .
. ]
- “ -
8 I R
I | ) [
80— k I ! | B
[ | | ! ]
i | I | \ L
2 | | | I
\ | | |
i |- | | | L —
N | | | |
| \ | |
1 | i | | B
| | | |
. ‘
4 i =
0 .
| | |
81 P -
| | \ !
i | | | \ L
- | | | |
\ | | |
- | | I | Fo
i | | | |
| I | |
1 | i | | r
| | | | _
| | \ |
-5 | ! i \ i
| | l| i
| | |
" T .
| | \ |
4 | | | | L
N | | | |
| | | ]
1 | ] I | -
| | | |
| | [ i
1 | | | | i
i | | | -
| | | \ | R
.80 | I | |
L | i | |
95 ] | | |




>

JobNo OL-3485

Washington Siate
Department of Tra_nsportation

SR~

LOG OF TEST BORING

Elevation 14.6 fi

Project_SR-20 Fredonia to I-5 Widening

Site Address _Near junction SR-20 & Airport road.

Starl Card

HOLE No.

Sheet

 Driller James Fetterly

inspactor

R-65971

BH-07-05

1 of 4

" Lick_ 2708

Don Nebgen

30ILA 0L-3485 S8R 20 FREDONIA TO -5 WIDENING.GPJ SCILGDT 6/14/06,8:08.18 AG

start May 3, 2005 Completion May 3. 2005 Wil 1Dz AHN-958 Equipment CME 55 w/ autohammer
Station _LL 56+01 Offset 82' Rt Hole Dia 4" Method Wet Rotary
{inchesy—
Northing Easting Latitude Longitude
County _Skaget Subsection_ NVW/SW Gection 10 Range_3 EWM Township_34 N
T = g @ Fiold SPT(N) B‘C}“':S’G" 8 s g 5| =
= 5 2 . ) FR 2 L | 2
£ 2 B Moisture Content andior |2 28 ®.8 Desaription of Materlal 8 5
2| || & ro rap |E|E 27 F gl E
w FE o) @ o, -
20 40 60 8O
1 T ! T
L I I | |
T 140 T R
| i | |
L 13.0 1 ! | |
1 | | I | .
| ! | |
- 12.0 | | | !
4 | [ | |
: [ | |
- 11.0 | | \ |
) 1** 0 3 D1 | GS | SM,MC=21% :
~ 100 1 | | | 4 MC Siity SAND, loose, brown, moist, Stratified, no HC!
-6 | | 1 | 4 - reaction
. | \ | | 6] Length Recovered 1.2 ft, Length Retained 1.2 ft X
I | I L
! | i | I
- 8.0 Lo ! | Aty
i | I | f Y
I L [ l | et
- 7.0 | [ | | e
. b I I I N B ¢
| ! | | KR
[ 8c [ R WRIRN
| Lot Fo g
T ! |
0 ¢ I * [ \ | 1 D2 | GS | SP-SM,MC=27% v S IO
10 | | ] 4 MC | Poorly graded SAND with silt, wood chunks, loose, brown [ el el
I * - -
L 40 I i | | 5 to gray, moist, Stratified, no HCI reaction Lzl [l
i I | [ [ (@ Length Recovered 1.1 ft, Length Retained 1.1 ft IR SN I
I P I 05/08/05 | o=l e
- 2.0 ! ! I ! o%el fo2e
- | | | | S RN I
1 [~ [ Loa| oo
- 2.0 A T SRR
N l L h I U N R
. | | | | o fes
1.0 1 I | | o] [eee
| A Fo b
L * | | I : .
oo || T | 1 2 D-3 Poorly graded SAND with silt, loose, brown and grey, H NI
157 1 | | | 4 moist, Homogeneous, no HCI reaction el e
L 40 | | ! | 8 Length Recovered 1.0 ft, Length Retained 1.0 ft eoe| lole
- | I | I (10) I R
| \ | \ ez
P20 Lo e
1 | ! I ! R K e
Lo R O
I =R
| i | | I =
| | | | PO e
Loor I =
| ] | | . o:o:a:a
i L 3 p4 | Gs | SP,MC=23% =




y__ 3 '
Washington State
v’” Department of Transportation LOG OF TEST BORING Start Card _R-65971

HOLE No, _BH-07-05

SOTLA OL-2485 SR 20 FREDONIA TO -5 WIDENING.GPJ S0ILGDT G/14/06,8:08:18 AB

Job No OL-3485 sR 20 Elevation _14.6 ft (4.5 m)
Sheet__ 2 of _4
Project_SR-20 Fredonia to 1-5 Widening Driller _James Fefterly _ Lic#_ 2708
= £ ¥ Field SPT(N) Blc(m.;slﬁ" g S5 % =
= = @ . = 0] o
£ £ = Moisiure Content andior || & E ﬁ E Description of Material ;%: 5
gls | " ROD Rap Bl e gl Z
20 40 GO 80
; % i 6 MC | Poorly graded SAND, medium dense, grey, moist, IO
- | | | 8 Homogeneous, no HCI reaction I =
- 1 | | (14 Length Recovered 4.0 ft, Length Retained 1.0 ft S 1O N e D
L | I | =
I | I o:o -
| ] | IO
- | \ | I -
4 ! | | L —l
| | ] oo
- Lo 0
. | I | F e
I | | : o
—-1e | | [ 4 D-5 Poorly graded SAND with silt, medium dense, grey, T
257 | | i 7 moist, Homogeneous, no HCI reaction et
L { % : 8 Length Recovered 1.0 ft, Length Retained 1.0 ft "o
J {15) ' I
I | | —
L \ | !
. i | | _
o | |
- o I |
. ! l | .
[ i
i | | |
f" | ! | 5 pe | GS | SP,MC=23%
—-15 | ] | | 8 MG Poorly graded SAND, medium dense, grey, moist, T
ag— | | | | ] | Homogeneous, no HCI reaction —
| | | | (15} Length Recovered 1.3 ft, Length Retained 1.2 ft
1 | I i
| ! i | 7
- | | | I -
- | | I | : i
! | I |
- \ | | | ‘ —
B | I [ ] L
| | | |
i I | ! Ill| '
o '1 0 p7 | G5 | ML, MC=76%, LL=69
—--20 | ‘ | | 0 MC SILT, grass roots, very soft, grey, moist, Stratified, rno HCI ]
35— | I | | 1 AL reaction . —
| | | 1 | (1 Length Recovered 1.5 ft, Length Retained 1.5t
1 T US| S8 | ML MO=85% i
T | P MC SILT with wocd fibers, very soft, grey, moist, Stratified, no —
- i i | | B VU | HCl reaction :
J 5 | oo ! | c CN | Length Recovered 2.0 ft, Length Retained 1.4 ft -
[ D M., MC=50%, LL=40
- : 1 : } E SILT with wood fibres -
I I | | :
i ’ o I | I | * )
' I ! i 1 0 D9 GS | ML, MC=82%, LL.=48 _
—-25 ‘ | | ' 0 MG SILT, very loose, grey, moist, Laminated,Fissured, no
40— | : % : 3 AL | HClreaction - ’ —
I L Lol @) Length Recovered 4.5 %, Length Retained 1.2 ft
i [ \ [ | L
[ D . ‘
r ! | I i
. | | \ ! L
| ! i |
[ | | | | —
7 [ | | | B
N \ [ !
| ] | | i
| | [ | u-10 No Recovery §
HENN.

45



A ,
Washington State,
'7’ Department of Transportation

LOG OF TEST BORING
Start Card _R-65971

HOLE Me. ﬂ"ﬁfﬁ_

- SOILA OL-34B5 SR 20 FREDONIA TG 1-5 WIDENING.GPJ SOIL.GDT 6/14/06,8:08:18 A8

JobNo OL-3485 SR .20 Elevation _14.6 1t (4.5 m)
Sheet_ 3 of _4
Project_SR-20 Fredonia to 1-5 Widening Driller _James Fetterly - Lic#._ 2708
= =) & Field SPT(N) Blo(\aﬁfe“ g sz Bl ¢
= = o) : ‘ : = = n 2
£ £ 5 Moisture Content andior | @18 @ @ E Description of Material § g
5 =
g 8 | * | Ara RaD 1 E1 5 & 5| &
] w| @ o -
60 80
& D-11 Poorly graded SAND with silt, medium dense, grey, _
10 moist, Homogeneous, nao HCI reaction B
1" Length Recovered 1.5 ft, Length Retained 1.2 ft
(24)

T T
! l
| |
! !
I |
| i
I |
| )
| |
| I
! |
\ |
| !
| |
| !
| |
! |
| !
i ]
| |
I I
| |
! |
\ !
b I
| I
| |
| |
! !
| |
| |
! |
I |
l |
| |
| |
| |
| I
| |
1 }
| |
| |
| |
| I
! !
| I
i I
| I
| |
| !
I |
| I
[ |
I |
| !
I |
| I
| |
| |
| !
! |
\ I
i |
| |
| )
| |
I |
| |
| |
| L

SP-SM, MC=25%

Poorly graded SAND with silt, dense, grey, moist,
Homogeneous, no HC| reaction

l.ength Recovered 1.2 ft, Length Retained 1.2 ft

10 D12 | GS

T3 MC
13
{26)

1 ML, MC=47%, LL=38

3 SILT, lvose, grey, moist, Homogeneous, no HCI reaction .
3 Length Recovered 1.4 ft, Length Retained 0.9 ft

8 .

D-13 GS
MC
AL

3 D-14 GS ML, MC=27% :

8 ’ MC Sandy SILT, medium dense, grey, moist, Stratified, no

10 HCI reaction, sandy silt to 60 feet fine sand below 80 feet.
(18) Length Recovered 1.0 ft, Length Retained 1.0 ft

SM, MC=24% ‘
10 MC Silty SAND, medium dense, grey, moisk, Stratified, no
12 HCI reaction
(22) Length Recovered 1.4 ft, Length Retained 1.3 ft

SP-SM, MC=11%
Poorly graded SAND with silt and gravel, dense, grey,

5 D16 Gs
14 MC




LOG OF TEST BORING
Start Card R-65971

Al .

'T ‘\gashlltngtor; Sft:%_te i
' epartment of Transportation
Job No_OL-3485 HOLE No, _BH-07-05

obh No_ MWL—o%Cy =1 i S =i

sR 20 . Elevation _14:6 t (4.5 m)

Shest_ 4 of _4

SOILA 0L-3485 SR 20 FREDONIATO I-5 WIDENING.GPJ SOIL.GDT 6/14/05,8:08:18 AG

Project SR-20 Fredonia to 1-5 Widening Drifler _James Fetierly Lictt_ 2708
_ € & Field SPT(N) Blows’s" | &| ¢ —~ | =
) pa o o Ny S| = 2 @ 27 g
b= S 5 Moisture Gontent andlor (2|2 0| ® 8 Description of Material | &
& o K % RaD |2/ E S|~ F 2| B
8 g 1 RQD 0 |15 2 5| =
20 40 B0 80
J‘ ; i ‘I 17 | moist, Stratified, no HGI reaction
- | ‘ 1 | (31 Length Recovered 1.5 ft, Length Retained 1.2 ft
h | | | | i
. | | | i
i | | | | L
I ! | ) -
L | \ I |
i | | | | L
| | [ |
r | | | |
1 ’5‘ % } 1" D-17 Poorly graded SAND with silt and gravel, dense, grey,
—-60 | | | | 17 moist, Homogenecus, no HCI reaction
75— | | | | 19 Lengih Recovered 1.0 ft, Length Retained 1.0 ft —
] i ] 1 (386) |
1 ! ! I I i
| | I | End of test hole Soring at 75.5 ft below ground elevation.
- | [ L | This is a summary Log of Test Boring. Seil/Rock
. ! ! | ! descriptions are derived from visual field identifications -
: ! : : and laboratory test data.
- | | | ’ -
I I L I Piezo installed water level 1st. reading 9:00 am 5-5-05,
- [ [ | ! 9.9' ground surface ’ _
. | : | : r
! |
88 S P R
80— | | i | I
L | | | I
1 | I | | L
I I 1 |
L i | | |
4 | | | ! (A
| | | |
r ! | I |
= \ \ I | -
| i i |
i | | | |
] I | | | i
o R
85 I P ~_
L | | | |
J ! | ! | L
I | \ |
- | | | |
- | | | i -
i | | |
B ! | I |
. | I | | ‘
L | | | } —
| | | |
7 I | ! | i
78 .
se Lo
- | | | |
N ! | | | L
| \ | |
r | | | i
. | | | | -]
) | | | |
i I | \ |
] | | I ! i
| | | |
) | i | | L
1 ! | |
T \ | |
L 95 | | | i J




Al .
Washington Staie
v” Department of Transportation _ . LOG OF TEST BORING Start Card _S5-22722

HOLE No. _BH-08-05

SOILA 0L-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ SOIL.GDT &/14/05,8:08:19 A6

Job No OL-3485 sR _20 Elevation _14.2 ft
Sheet __1 of _4
Project_SR-20 Fredenia te |-5 Widening . Driler _James Fetieriy Lick_ 2708
Site Address _Vicinity SR-20 and Alrport RD. _ Inspector_James Fetterly
start April 27, 2005 Completion APrl 27, 2005 Well ID# Eguipment CME 55 w/ autohammer
Statlon 56490 Offset 46' Rt Hole Dia_ 4" Methed _WWet Rotary
{inchesj—
Northing Easting Latitude__-__ Lengitude
County Skagit Subsection_ NVW/SW Sectlon 10 Range_3 EWM Township_34 N
| € Field SPT (N) Blows/6" | 8| 5 —~ Bl =
g = o ¥ o N[22 2|, e ‘ 3| 2
£ = 5 B Moisture Content andior (S| 5 8l W B Description of Material S S
L RQD RD |E| 5 2~ " s| E
= : FFo|@| @ CHE
20 40 B0 BO
I 14.0 ! I [ T
! o
| ! I I | |
- 13.0 | | | !
| | | I i
i | | ! | L
- 12,0 | I \ |
L l i |
s I I | ! L
- 11.0 | P i | —
| | ! |
A '
‘] | | l 1 D1 |- Silty SAND with trace organics and FEO stains 1
.5 1 agn | | [ 2 throughout, very lcose, brownish grey, moist, I~
. | | ! | 2 Homogeneous, HCI reaction not tested
i | | | | ) Length Recovered 1.0 ft, Length Retained 1.0 ft L
- 8.0 ! ! | [
\ | | } —
- | | | I L
- 7.0 | | I I
| | | |
- ! N | | 3
[ 89 R T iy
: | | ! I
5.0 : | | ‘ | r
le 1@ | I i :
1 1 | | 1 D-2 GS - | SM, M.C. =26% |
10 44 : | | I i 2 MC | Silty SAND, with grave!, loose, grey, wet, Stratified, HC! =
! | | ! | 5 reaction not tested ’
i . | | | | 7 Length Recovered 1.0 ft, Length Retained 1.0 ft L
L ac : : % : : : 04/27/2005 | |
- o I T B L
R [ T
A P | | | |
ol : : | | | | r—
LR S N I B
: : | | | |
o0 E.,,.,Eb : || 1 : i
\0)0 = | ] | | 1 D-3 Well graded GRAVEL with sand, subrounded, very loose, -
T 40 b ooy ] | | | 1 grey, wet, Homogeneous, HCI reaction not tested —
Co @ | | | | 1 Length Recovered 0.8 fi, Length Retained 0.8 ft
¢, O | 2 ‘
- 20 | | \ | -
ERCENEE | | | | —
S
- 1 i -
- 80 a0 o
A
T 40 [0 l ! | | .
e | \ | I
i Dy ¢ | | !
—-50 =R i | l | i
C.Ole % 1 | 5
SRREES 1 1 L 2 o4 | GS | SP,M.C.=25% —




A ' '
Washington State
'7’ Department of Transportation . LOG OF TEST BORING Start Card _S-22722

HOLE No, . BH-08-05_

SOILA 0L-3485 SR 20 FREDONIA TO 1-5 WIDENING.GPJ SOIL.GDT 6/14/05,8:08:20 AG

Job No, OL-3485 . sp . _ 20 Elevation 142 ft (4.3 m)
_ _ Shest_ 2  of 4
Project_SR-20 Fredonia to |-5 Widening Drifler _James Fettetly Lic#__2708
. =) & Fisld SPT{N) Bln(\ah\i?fﬁ" § sz .E E
E=4 [=4 i . - []
=] '“% )5 Moisture Centent angflgf ° é. E ﬁ E Description of Material 'g g
[0 > o R = 0
2 8 RQD eo|E| & E | =
60  BO ]
- ‘| i 1 MC Poorly graded SAND, very locse, grey, wet,
| | 3 Homegenecus, HCI reaction not tested
1 | | @ Length Recovered 1.5 ft, Length Retained 1.5 1t -
| I )
4 ! \ L
3 | |
! |
. \ | -
i I I
| |
.10 b
| | 1 D-5 Paotly graded SAND, very loose, grey, wet, N
25— [ | 1 Homogeneous, HC! reaction not tested o
: : 3 Length Recovered 1.2 fi, Length Retained 1.2 ft
4
T o “ -
i !
i [ | L
- | |
! |
- \ | L]
r | I
| i
15 : || 5 bs | GS | SP,M.C.=22% ,
| 1 7 MC | Peorly graded SAND, medium dense, grey, wet, 1.
30— | | 7 Homaogeneous, HCI reaction not tested —
l | (14) Length Recovered 1.1 it, Length Retained 1.1 ft
| ! I ' L
L ‘ 1 -
I i
i | | .
i I I
I I —
1 | | L
| |
I |
|—-20 1 1 3 D-7 Paorly graded SAND, locse, grey, wet, Homogeneous,
' % } 3 HC| reaction not tested: i
36— | | 5 Length Recovered 1.2 it, Length Retained 1.2 ft —
| | & .
J \ | L
r | |
| |
i | | L
" I I
| | -
1 | | -
I |
- 1 1 -
|—-25 \ L 3 D-8 Poorly graded SAND, loose, grey, wet, Homogeneous, _
| | 4 HC! reaction not tested
40— : : 8 Length Recovered 0.9 fi, Length Retained 0.9 ft N
()]
\ |
i | | A
i | |
| |
- | \ L
i |
| | —
1 | | L
I \
] o I
—-30 | | ] D-9 Poorly graded SAND with sea shell fragments throughout, 4
|_ : % 10 medium dense, grey, wet, Homogeneous, HCI reaction
45




SOILA 0L-3485 SR 20 FREDONIA TO [-5 WIDENING.GPJ SOIL.GDT 6/14/08,8:08:20 A&

Al , ‘
Washington State
v?, Department of Transportation LOG OF TEST BORING Start Card _S-22722

HOLE No. _BH-08-05

JobNo Ok-3485 sR _20 Elevation _14.2 ft (4.3 m)
Sheet_. 3  of 4
project_SR-20 Fredonia to 1-5 Widening ‘ Diiller _James Fetterly ~ Lick_2708
= £ & Fisld SPT(N) Elo(\rn:l?.’e" 8ls 3 B| ¢
= c K] . - z ® g z
£ % 5 Moisture Content andfor | & L I § o Description of Material '% 5
g1 & | " 72 rap RAD 1E & & " gl 2
20 40 60 80 @
- ; ‘L i i 1 not tested
l | } | (21) Length Recovered 1.5 f, Length Retained 1.5 it
1 [ I -
! | [ |
i I I | | |
- | | | |
| | \ | i
i I | i I r
i ! ! | |
I I | {
- | | ! ! .
—-35 l | | | 4 D-10 Poorly graded SAND, loose, grey, wet, Homogeneous, =
I | I 1 & HCI reaction not tested
50— ! ] I | 4 Length Recovered 1.0, Length Retained 0.7 ft —
(N 0
| | | I | -
. | | bl i
| l | \
i | \ | | L
- | | l |
| | \ | I
- | I i I -
I | I | |
| | | |
---40 1 ll 1 % 1 D-11 SILT with Organics and wood debris, very loose, grey, 7
| | | | 1 moist, Homogeneous, HCI reaction not tested .
55— | | | 1 1 Length Recovered 1.5 ft, Length Retained 1.5 ft —
R R R @
| | | \ \ : L
5 | | | | u-12 SILT with organics and wood debris, very loose, gray,
| I | | A moist, Homogzaneous, HCI reaction not tested
1 % : |‘ : I‘ to Length Recovered 2.0 ft, Length Retainad 2.0 ft -
F .
L | | | |
. I a ! r
- .. | | || || 1 D-13 Sandy SILT, medium dense, grey, wet, Homogeneous,
] | 1 1 5 HCI reaction not tested
1 a5 | I | | 8 Length Recovered 1.5 ft, Length Retained 1.5 ft —
[ [ (13)
I I | |
80— R I B -
| | | \ i
i | | | i L
i | I | |
I | | |
. \ | \ I 3
r | J | | —
| ! | |
1 | ] | i r
I | I !
| - | | | . |
|| 5‘ || |I 7 D-14 Pocrly graded SAND with gravel, dense, grey, wet,
i | | 1 15 Homogeneous, HCI reaction net tested, Gravel contacted
17 at 65.0' _ : L
: : : % 32) ‘ Length Recovered 1.2 ft, Length Retained 1.2 ft
| I | | 3
! | | |
| 1 \ \
| | | | I
| I ! | i
| | | !
\ | \ \ i
I | i |
| I - | | | —
| i l. [ 7 D-15 Poorly graded SAND with gravel, very dense, grey, moist,
WL_ |I 1 WI 22 Homogeneous, HC! reaction not tested




Al ,
Washington State
"’ Depariment of Transpertation LOG OF TEST BORING Start Card _S-22722

HOLE No. _BH-08-05

SOILA 0L-3485 5R 20 FREDONA TO H5 WIDENING.GPJ SOILGDT 6/14/06,8:08:20 AB

Job No Ol-3485 sR 20 Elevation _14.2 ft (4.3 m)
Sheet__ 4 of _4
Project_SR-20 Fredonia to 1-5 Widening Driler _James Fetterly Lic#_ 2708
. g & Ficld SPT(N) Blowsie" | &| 6 = Bl =
= P o & ) Ny | z Sl, o g B
£ g S * Moisture Content ancior (8 & g & 2 Description of Material £ £
g Z s % RQD > - B
] & : // RQD FE 5 i = 8 =
20 40 60 80
- S ‘. | ; | 30 Length Recovered 1.5 ft, Length Retained 1.5 ft
(53)
| | [ |
1 i I | |
]‘ : % } End of test hole boring at 70.5 ft below ground elevation.
T I | | | This is a summary Log of Test Boring. Soil/Rock
| 1 | | descriptions are derived from visual field identifications
A | | | | and laboratory test data,
r ! | ! i
| ] \ |
[—-60 || 1 : : Bailed the hole to 22.0' and after ten minutes hole
| | | ! stabilized at 10.0'
[ian I | I |
i | | |
] | I | |
L | i | !
! | ! |
i | | I |
r | I | |
| | | |
- | | | |
I I | I |
I | | |
T | \ | |
-8 Lo
- I | | |
80— | | L 1
| | | |
i | | | |
- I | ! |
| | | |
| | I | |
r | | I I
I | | |
1 | | | |
| ! | |
| % | !
g I | |
70 | ! | :
| |
85— I N B
I | | |
J | | I |
B | | i |
| I | |
4 ! | | |
i | | I |
| | | |
1 | I | !
| i | |
! | | |
T35 | | | |
.
|
0 o
| | | |
- | I [ |
r | i | i
I | ! |
ol | | | |
| | | |
I | | j
T \ | ! |
| | | |
1 | | | |
- .80 | | | ]
I | ! |
i ] | J

95



Al )
T Washington Siate
L / ' Department of Transportation

LOG OF TEST BORING

Start Card _S-22723

HOLE Ne. _BH-09-05

SOILA OL-3485 SR 20 FREDONIATO -5 WIDENING.GPJ SOIL.GDT 6/14/08,8:08,:21 AG

Joh No OL-3485 sR _20 Elevation 131 ft
Sheet_ 1_ of _5
Project_SR-20 Fredonia to 1-5 Widening Driler _Joe Judd Lick_ 2454
Sile Address _Vic. SR 20 & Airport Rd. Inspecior_Dave Nelson
Start June 20, 2005 Completion JUne 28, 2005 well ID# Equipment CME 850 w/ autohammer
Station LL86+82 Offsel_ 67' Rt F([olehDia’ 4"x107.0' Methed Wet Rotary
inches)
Northing Easting Latitude Longitude
Ceunty _Skagit Subsection_ SYWSE Section __ 10 Range _3 EWWM Township_34 N
= F23 @ Field SPT(N) B'O‘:S’B" &ls g | =
LS4 = L] ) (N) = = n «© @
5 % ué Moisture Content andior |2 Lz u E a Description of Material 'E %
£ 3 | ® RQD rao [E1E 217 © 2| 2
= P9 ? CH
20 40 60 B0
F T T T T
I | | |
i i | | !
- 120 | I l I
I | ! | i
4 I | \ I
- 1.0 A B B
| | | I
1-100 | ol | | .
- I I i i 2 D-1 GS ML, MC=35%, PI=NA —]
1 | | I 1 MG SILT, very loose, Dark grey, wet, Homogeneous, HCI
L gp I | | 1 AL reaction not tested
| I | | (2} Length Recovered 1.0 ft, Length Retained 1.0 ft ¥
5 8o % : % : ) : o 06/28/2005 |_
' I I i |
i | I | |
7L | L | |
I ll I | -
g | | i
80 I N I
| | | |
150 Pl U s _aro Pl
| | g | i -2 S ML, MC=36%, PI=NA -
| | I I A MC Sandy SILT, very loose, dark grey, wet, Homogeneous,
1 40 | | | | B AL HCI reaction not tested
I I I I c uuy Length Recovered 1.4 ft, Length Retained 1.4 it
’ 1 | I D CN | ML, MC=50%, PI=NA =
o b 2 pa | 6s [\SLT i
\ | | 2 MG | SP, MC=18%
| ' : 3 Poorly graded SAND; loose, dark grey, wet,
: 1 | (5) Homogeneous, HCI reaction net tested i
‘ | | Length Recovered 0.4 ft, Length Retained 0.4t
| i |
| ! |
% ﬁ ! 1 b4 | ©s | SP,MC=5% -
| | | 2 MC Poorly graded SAND, loose, dark grey, wet,
f | ‘ 3 Homogeneous, HCI réaction not tested
| | I (5 Length Recovered 1.0 fi, Length Retained 1.01
I | | : -
i | |
| | !
| I |
I i | —
| | I
| | !
| ! |
! | |
:_ ll |1 3 -5 Poorly graded SAND, loose, dark grey, wet, 1
| | | 4 Homogeneous, HC! reaction not tested
| I | 5 Length Recovered 1.0 fi, Length Retained 1.0 ft
N @
| I l - J




A .
Washington State :
v” Department of Transportation

JobNo OL-3485

SR

20

Elevation _13.1 1t (4.0 m)

LOG OF TEST BORING

Start Card _S-22723

HOLE No. _BH-09-05

Sheet . 2  of __5

SOILA 0L-3485 SR 20 FREDONIA TO |-5 WIDENING.GPJ SOIL.GDT 6M4/05,8:08:21 A6

Project_SR-20 Fredonia fo -5 Widening Driller _Joe Judd Lick_ 2454
_ = @ Field SPT{N) Blows/s' | 8| ¢ —~ F| =
€ | ¢ | e . R " g| ¢
£ % 5 Moisture Content +| andfor o 2 a 't'j @ . Description of Material © %
a & o RGD RAD |1 § 2 - g| &
w FF |§|w >~ 5 =
20 40 60 80
= T T T ]
i | | I
| ! | |
T | | ! | i
I | \ |
| I | I | L
i | | | |
[ ! | |
1 0 o \ ! | . -
| i \ | 4 D-6 Poorly graded SAND, medium dense, dark grey, wet,
] | i | 8 Homogeneous, HCI reaciion not tested
-1 | | | ] 6 Length Recovered 1.0 ft, Length Retained 1.0 it -
R
|
26— | i \ | I
I | | !
] | | [ |
r | ! | |
| \ | |
B | | | ! L
i ! | | I
: | I | |
1.5 ¢ | ! | | -
] | | | 4 D-7 Poorly graded SAND, loose, dark grey, wet,
I | ] i 5 Hormogeneous, HCI reaction not tested
- 1 | | | 4 Length Recovered 1.0 f, Length Retained 1.0 ft r
| i [ | @ : -
[ ! | |
30— | \ [ I
| | I |
] I | | | _
I I I | i
| I | |
iy | | | i -
! | \ |
| | i | .
4 on I | [ o | — —
l 1 | 1 0 -8 GS ML, MC=69%, LL=38
| | | | D MC SILT with sand, very loose, dark grey, wet,
4 1 | ! ] 1 Al Homogeneous, HCI reaction not tested =
I | | | (1 Ler]gth Recovered 1.0 ft, Length Retained 1.0 it
| ! | |
31 | \ | i u-e SILT with organics, very loose, dark grey, wet,
W | | | A Homogeneous, HCI reaction not tested
1 : || : : B Length Recovered 1.4 ft, Length Retained 1.4 ft -
[
| | | ! D
4 | | ! | F
\ | | [
, | | | | .
I—-26 ll % } ll 1 D-1C SILT with sand, very loose, dark grey, wet, Stratified, HCI
i | ‘ | ] reaction not tested
J i | i | 2 Length Recovered 1.0 %, Length Retained 1.0 it -
RN ]
! I
40— | \ | | U-11 SILT with organics, loose, dark grey, wet, Homogeneous,
| | | | A HCI reaction not tested
4 : || : |1 B Length Recovered 1.4 ft, Length Retained 1.4t -
C
| | | | D
-+ I | I | u
i | | |
| | | ! ]
—-30 : 5‘ : 1 U-12 SILT with organics, loose, dark grey, wet, Homogeneous,
l | ‘ | A HCI reaction not tested :
4 | ‘ i ! g Length Recovered 1.4 ft, Length Retained 1.4 ft -
| | | |
45 [ R b




SOILA DL-3485 SR 20 FREDONIA TO 1-5 WIDENING.GP. SOIL.GDT 8/14/06,8:08:21 A6

A
/4

Washington State
Department of Transpertation

LOG OF TEST BORING

Start Card _S-22723

HOLE No. _BH-09-056

Job No OL-3485 sR 20 Elevation _13.1ft (4.0 m)
_ Sheet_ 3 _ of _5
Project_SR-20 Fredonia to I-5 Widening Driller _ Joe Judd Lict_2454
e g & Fisld SPT(N) B!o(ﬁ?fﬁ" g g7 ,‘g -
= [ @ - ' ol o
£ 2 g ke Moisture Content andior | 2| & AR % Description of Material = £
B o 5 v rRap |E|E S|~ ~ S| &
a & RQD e | Bl & E g| 2
[im] w9 ] -
20 40 B0 BO :
g ) Ar‘ " ll i l 1 D-13 SILT with organics, very loose, datk grey, wet,
. | | | | 1 Homogeneous, HCI reaction not tested
- | ] | | 1 Length Recovered 1.0 ft, Length Retained 1.0 ft -
I S B @
| | | \ | L
i | | | |
| | || |
J | | ! L
—-35 I [ ! I U-14 SILT with organics, loose, dark grey, wet, Stratified, HCI
| i \ | A reaction not tested
1 | | | | B Length Recovered 1.4 ft, Length Retained 1.4 fi o
\ | | | c . ]
N . i . l | | D ‘
50 || ‘. *‘ : 2 p15 | GS | ML, MC=31% B
| | | | 2 MC Sandy SILT, loose, dark grey, wet, Homogeneous, HCI
4 1 | | | 5 reaction not tested -
| | | 1 @ Length Recovered 1.0 ft, Length Retained 1.0 ft
1 [ A ' L
| i | |
| | | | ]
Ao "'T } } '1 2 D16 | GS | SM, MC=18%
I I I I 4 MC | Sitty SAND with wood chunks, medium dense, dark grey,
. | | | | 7 wet, Homogeneous, HC| reaction not tested -
| I | | (11 Length Recovered 1.0 ft, Length Retained 1.0 ft
I | | I . : )
85— I [ -
| | | |
i | | i | L
i | | | |
| | | !
4 | | ! | L
| \ | |
1 i | |
45 % ¢ ll : li 5 D-17 Silty SAND, dense, dark grey, wet, Homogeneous, HCI _
| [ 1 | ] reaction not tested
4 I | | | 18 Length Recovered 1.0 ft, Length Retained 101t -
I I @7)
| | | 1
80— S N I B I~
: i | \ | '
i : | \ i | ‘ L
I : [ I ‘
: | | | ]
- : \ | ! | L
R N B =
HIRh | l | |
60 [0 ‘g | } } 8 D | 68 | GW, MC=2%
5 o g | | ] | -5 MC Well graded GRAVEL with sand, medium dense, dark
£ oo | 1 | l g grey, wet, Homogeneous, HCI reaction not tested -
? 0 (0) | i | | (14) Length Recovered 1.0 ft, Length Retained 1.0 ft
65— D« | | | | ) _
r Ca Q@ I | ! !
C,0 Lo L -
0o | \ i I
I A I
fo =
0,0 | | | |
1 s 0o T I R -
DODO‘ | | \ |
.55 OEO || * : { ll N
“ o Vo | | | | 16 D-19 Well graded GRAVEL with sand, dense, dark grey, wet,
>ODO‘ l | 1 | 7 Homogeneous, HCI reaction not tested :
A On b | ‘ | i 12 Length Recoversd 1.0 f, Length Retained 1.0 ft Fo
sl | | | | (29)
L 4 I S R N B




SOILA OL-3485 SR 20 FREDONIA TO -5 WIDENING.GFJ SOIL.GDT 6/14/06,8:08:22 A6

Al
/4

Job NOM_

Washington State

Departrment of Transportation

SR

LOG OF TEST BORING

20

Elevation 131t 40m

Start Gard _S-22723
HOLE N, BH-09-05

Sheet__ 4 of 8

Project_SR-20 Fredonia to |-5 Widening Driller _Joe Judd Lic#_2454
o = & Flaid SPT (N} Blo(vrgﬁfs" g s g g =
= c ] . = ® ’ 2
£ = 5 Moisture Content andior | 2|3 E L Description of Material ’§ 5
g1 & | % | & reo ROD |18 ¢| S| E
w Bl w (U] =
20 40 80 8D
o UL T T f T
0= ] 1 | |
AR | \ [ |
T 8° 82 | | | | i
2 le ! | l |
i PRI | | I ! i
i S0 2 ! | | I -
€, | | | :
—-80 ; c:; . l l | r
R A T (R R B 10 D-20 Well graded GRAVEL with sand, rounded, medium
P le) | | | | 9 dense, dark grey, wet, Homogeneous, HCI reaction not
1 204 [ I 9 tested -
3"-_)\'-'30‘ I | | | {18) Length Recovered 0.9 ft, Length Retained 0.9 ft
e | | | | .
75— S T R -
PR | | ! ] —
_ Tn D | I ‘ | |
- G,0 P I T
S I S R
Py 0 o
4 .o -
0.0 | | | I
a0 [ I B ‘
a5 P =R I | | . R
o P o4 | | I | 30 0-21 Well graded GRAVEL with sand, rounded, dense, grey,
©,© A T R 24 wet, Homegeneous, HCI reaction not tested ]
T DO | | | I 14 Length Recovered 1.0 ft, Length Retained 1.0 ft -
Oo | ] \ | (38)
C, 0 -t v -
80—- ° 33 L | B
D q
on o | | | ]
i 0.0 | | ! | |
- a0 I
3090‘ B ! | |
-4 Lo [ | | L
Sl 1
DY | | I I
—-70 8 e 8 % * : : l 14 D-22 Well graded GRAVEL with sand, subrounded, dense, i
<0 | | I | ~ 19 grey, wet, Homogeneous, HCI reaction not tested
4 )ODO‘ | | | | 15 Length Recovered 0.8 ft, Length Retained 0.8 ft -
o0 A (34)
alo | | | |
88— by T ~ ]
8 ° 8 | | | !
4 i I | | ! | "
pIRE IR | | \ |
o | | I |
ny 0,0 I I | I L
20 i I i | '
D Oy | | [ | g
4 g& ® 0 11 ' -
—-75 ? 0 ? | | | I 13 D-23 Well graded GRAVEL with sand, rounded, medium
h o § 1 | | | 14 dense, grey, wet, Homogeneous, HC! reaction not tested —
- [e e | | | | 10 Length Recovered 0.6 ft, Length Retained 0.6 ft o
C,.C (24}
0. | | I |
80— DTy | | | | L
- Lo =) I 1 | |
0,6 A N
1 ; D“ 4 I [ I | L
o. o | | | | :
c,.0 I ! | I
- 2l R - )
D O | | | I .
Lo 2 | | | | :
~ O Late L3 | |
—-80 & | 1 ‘I | 3 D24 | GS | SP-SM, MC=23%
% l l i 10 MC Paorly graded SAND with silf, seashell fragments,
4 | | | | 14 medium dense, grey, molst, Homogeneous, HCI reaction |
| | | | (24) not tested :
| N | i Length Recovered 1.3 ft, Length Retained 1.3 #

95




- SOILA DL-3485 SR 20 FREDONIATO I-5 WIDENING.GPJ SOIL.GDT 6/14/05,8:08:22 AB

A
Washington State o
'7’ Department of Transportation LOG OF TEST BORING Start Card _S-22723

HOLE No. _BH-08-05

Job No OL-3485 sR _20 _ Elevation _13.1 (4.0 m)
’ Shest_ 5  of _5
Project_SR-20 Fredonia to 1-5 Widening 7 Driller _Joe Judd Lic#t_ 2454
FE =) @ Field SPT(N) Blo(vgls);.'s" gls g g| g
= c o N = @ @
£ % B Molsture Content andfor | L 8 E ﬁ E Description of Material % 5
8| & | * RGD : | ROD EIE 2T T 3| 2
o FF 3l w & =
20 40 B0 B8O
- <1 | T I | —
AN | ! i |
o ! | | |
h 1 \ I | | §
AR F I | ! I
i e | I | | L
i ¥ I ] | |
e ! | I l
1 g5 o | ¢ | | I : _
s | | 1 1 13 D-25 Well graded GRAVEL with sand, rounded, dense, grey, |
b o | ! | | 15 wet, Homogeneous, HC| reaction not tested
1 o @ [ | | | 13 Length Recovered 0.6 ft, Length Retained 0.6 ft -
©,0 I R B (28) - '
;‘ (D:; 4 i | ! !
100— oo | | \ | — o
o.0 | I | |
] ol I N i
N p T § | | | |
88 [ N R B
i o 05 | ! i | L
I b o g | \ | |
Q0P I | | I ,
L a [©© . 11 . L
alo | | | | 6 D-26 Well graded GRAVEL with sand, rounded, dense, grey, i
AR | | I 11 wet, Homogeneous, HCI reaction not tested
4 oIS, ! | | I 14 Length Recoverad 0.4 ft, Length Retained 0.4 ft R
ol | | | ! {25) :
o5 : I | I | N
T l ! ' ' End of test hole boring at 104.5 ft below ground elevation.
I L ' | This ie a summary Log of Test Boring. SoiRock
- 1 ll : 1| descriptions are derived from visual field identifications -
: | | I and laboratory test data.
i i \ [ | L
N | | | | Bailed hole to 18.0' , recharged to 4.5' after ten mins.
| | ! I ‘
1 | | | ! L
% R —
! i | |
- ! | ! ] i
{ | ‘I |
; I | i
1o I
I | | ]
i 0 | I | _
i | I j |
| | | | ]
4 I | | ] -
i I ! |
| ! | |
F—-100 | | | | o
I | | |
i | ! |
T | ! | | i
.
| —
Ry A
[ ! | |
4 i | [ | L
! | | ! ]
| | [ I
T | ! \ | 3
| \ | |
! | | !
105 | | | | r —
| | I |
| | I i | i
" | | | !
I | I I
L 120 [ R N N




SOILA 0L-3485 SR 2C -FREDON|A TO I-5 WIDENING.GPJ SOIL.GDT 6/14/06,8:08,23 AG

A
Washington State
77’ Department of Transportation

Job Mo OL-3485 SR 20

Elevation

Project_SR-20 Fredonia to I-5 Widening

12.7 ft

LOG OF TEST BORING

Start Card _R-65970

BH-10-05

HOLE No-

Sheet __1 of _5

_Driller _Joe Judd

Site Address _Vic SR 20 & Airport Rd.

Lic#__2454

Inspector_Dave Nelson

Start May 26, 2005

Well 1D AHN-958

CompletionJune 1, 2005

Equipment CME 850 w/ autchammer

Station LL 87+69 Offset 47" Rt t?.olehDie; HQx10400 & HWTx84 Method VWet Rotary
inches
Northing Easting Latitude |ongitude i
County _Skagit Subsection_ SW 1/4 of SE 1/4 Saction ___10 Range_3 EWM Tewnship34 N
. =) @ Field SPT(N) Blows/8" 8| 5 ~ . g ¢
| T | 2| & n |[FZ2 8], . o| &
£ 2 g Moisture Certent andlor [ 2| & 8 & B Description of Material S 5
& & - RQD RQD | E E 2 F 2| B
* 20 40 60 B0 FE 190 ©
, ; ‘i : : 1 D-1 GS | ML, MC=8%
L 2.0 . ‘ | | | 1 MC | Sandy SILT with wood chunks and root fibers, very loose,
= o i | | | 2 reddish brown, moist, Homogeneous, no HC| reaction -
. | | | i (3) Length Recovered 1.0 ft
e A i
N |-|- | | I
—10.0 1 | I | 1 D-2 GS - | ML, MC=25%
Ny : II % !I 1 MC Sandy SILT with organics, very loose, reddish brown, _
L a0 | 1 | | 1 ' wet, Homogeneous, no HCl reaction
1= e { | | e {2) Length Recovered 0.4 ft L
' .o ] | | | 1 D-3 GS | MH, MC=86%, LL=66(Sampie io small for Iegal test) \vd
Lso | . P I 1 MC | Sandy SILT with organics and mottled, very loose, -
£ .o I | I | 1 AL reddish brown, wet, Homogenecus, no HCl reaction —
i I | | (3 Length Recovered 1.0 #{
I % : |I : 06/01/2005 |
| ! i —
| \ | L
I | I
| |
| ! r
! I
| |
{ : 0 D4 | GS | ML, MC=36%
| | 0 MC Sandy SILT, very loose, dark grey, wet, Homogeneous, |
1 | 1 no HCI reaction —
| | (1) Length Recovered 1.0 ft
| | L
| | U-5 Sandy SILT, very loase, dark grey, wet, Homogenecus
| | A no HCI reaction
‘L : B Length Recovered 1.3t -
c
| | D
) | L
| | '
\ |
| | 3 D-6 GS | 5P, MC=14%
| | 4 MC Poorly graded SAND with gravel, loose, dark grey, wet,
: 1 5 Homogeneous, no HCI reaction —
‘ | (9 Length Recovered 1.0 ft ‘
i | L
| | -
| !
| | L
I |
| |
| | i
I I
! | |
\ | 5 D-7 Poorly graded SAND with gravel, medium-dense, dark
: ! 5 grey, wet, Homogeneous, no HCI reaction |




Al
Washington State
"’ Department of Transportation .LOG OF TEST BORING Start Card _R-65970 _

HOLE Ng. _BH-10-05

SOILA 0OL-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ SOIL.GDT 6/14/08,8:08:23 A8

45

Job No, OL-3485 SR _20 Elevation _12.7 1 (3.9 m)
‘ Sheet_ 2  of _5
Praject SR-2C Fredenia to I-5 Widening Driller _Jo& Judd Lick_ 2454
= = & Field SPT(N) Blo(ﬁ?.'s" g s 3 g -
£ = o . = : [
£ 2 5 - Moisture Content .| andior |2 z E Es ?"} Description of Material Tg,g 5 ‘
E 8 | Dro e EEe " ‘ 2| 2
20 40 B0 8D .
i l ; ] 6 Length Recovered 1.0 ft
- N N B n
] \ | | |
i | | |
il | } | |
: | | I
L | \ |
e I
| \ | |
L | | [ |
M 5 ps | es | sP,MC=21%
L | | | i 5 MC Poorly graded SAND, medium dense, dark grey, wet,
25— | | ] I 8 Homogenecus, no HCI reacticn
I i | | (11) Length Recovered 1.0 ft
I | \ | |
) | | | |
B | | [ |
i I [ | |
I
—-1
A o
| I \ |
- . | \ i | .
! : : : 8 D-g Poorly graded SAND with gravel, medium dense, dark
L } | | I 6 grey, wet, Homogeneous, no HCI reaction
30— | | | | 7 Length Recovered 1.0 ft
R (13)
1 | ! \ [
N \ i | .
L | | | I
i | | | !
\ | | i
- 20 | | I |
- | [ |
. | \ |
- | | + | |
; : : % 1 D40 | GS | ML MC-48%, LL=38
L \ | | | 1 MC SILT, very loose, dark grey, wet, Homogenecus no HCl
35— | | | | 1 AL reaction
| | 1 | @ Length Recovered 1.0 ft
A | I \ |
| \ i |
L | I | |
4 | | | ]
\ | | |
25 i | | [
1 | | ! |
) | | \ |
T . | | - | |
. l I Lo 1 o-11 | GS | MH, MC=51%, LL=54
L 1 | ' ! 1 MC SILT very loose, dark grey, wet, Homogeneous, no HCI
a0 % II : I 0 AL | reaction
| | | | 1 Length Recovered 1.0 it
i | I \ |
| | [ |
- | | | |
. | | | |
| | | |
—-30 | | | |
7 | | I |
| | \ |
I | i i |
% : : !i J u-12 No Recovery
i | J ]



SOILA 0L-3485 SR 20 FREDONIA TO (-5 WIDENING.GPJ SOIL.GDT 6/14/06,8.08:23 AG

3
/4

Washington State.

Department of Transportation

LOG OF TEST BORING

Start Card _R-65970

HOLE No. _BH-10-05 -

JobNo OL-3485 sR 20 Flevation _12.7 ft (3.9 m)
Sheet_3  of _ 58 _
Project_SR-20 Fredonia to |-5 Widening oriler _Joe Judd Lict__2454
. z 4 Field SPT (N) BIovasfs" g gz ;g z
= = o . ot 12}
H 5 g | Moisture Content andior | 2 é_ E E E Description of Material 'g g
] = o RQD = k)
) ﬁ RQD FF éJEu g = (% =
Zb 40 60 80
T I T
| \ |
- | + | —
l I 0 D-13 | GS | ML, MC=60%, LL=42
L | | | 2 MC SILT, very loose, dark grey, wet, Homogeneous no HCI -
N | | | 2 AL reaction
% : I (4) Length Recovered 1.0 ft
.35
i \ | |
\ | i
L \ | |
: : : U-14 No Recovery —
r | I !
50 | i | —
I \ |
T | ‘_\ |
I i l 1 D45 | &GS | ML, MC=54%, LL=49
L | | | 1 MC SILT, very loose, dark grey, wet Homogeneous, no HCI
i Lo 2 AL | reaction A
1 | | &) Length Recovered 1.0 ft —
|40 I | |
- \ | I
| | I
- [ I |
: } 1 U-16 | 68 | SM, MC=18%
L | | | A MC Silty SAND, very loose, dark grey, wet, Homogeneous, no
55— | ] | B HCI reactlon _ —
l | | G Length Recovered 1.0 ft
I | | | T
| | | 2 D-17 GS SM, MC=21%
B | [ | 4 ‘ MC Silty SAND, loose, dark grey, wet, Homogeneous, no HCI
i I | | 4 reaction
| | | 8 _Length Recovered 1.0 ft
|—.45 \ | |
“ | | |
| ! I
- [ \ I .
Lo 8 D-18 Silty SAND, medium dense, dark grey, wet,
L l } : 3 Homogeneous, no HCI reaction
50— | | | ] Length Recovered 1.0 it —
R (1)
1 ! | |
I | I
i I | |
- \ I !
i I | —
—-50 - | I 1
. | \ |
| | |
B | I |
i l l | 14 D19 | GS | SP-SM, MC=5%
L | | | 14 Mc Poorly graded SAND with silt and gravel, dense, dark
55— | | ' 15 grey, wet, Homogeneous, no HCI reaction —
% : l (29) Length Recovered 1.0 ft |
i \ | ! .
| I !
L | \ |
. | l. |
| | |
[—-55 | | I
7 | [ |
| | |
I ’I | | . ‘ —
| | | 27 D-20 Poorly graded SAND with silt and gravel, dense, dark
L | 1‘ : % 24 grey, wet, Homogeneous, no HCI reaction
70




Al . ,
Washington State : . -
. "’ Department of Transportation LOG OF TEST BORING Start Card _R-65970

HOLE No. _BH-10-05

SOILA OL-3485 SR 20 FREDONIA TO [-5 WIDENING.GPJ SOIL.GDT 614/05,8:08;24 AG

JobNo OL-3485 sR 20 Elevation . 12.7 (3.8 m)
: Sheet_ 4 of 5
Project_SR-20 Fredonia to |-8 Widening : ' Deller _Joe Judd Licgt__ 2454
= = & Field SPT(N) Blo(\m.lffs" 8 s 3 Bl =
= o & . = 7] : [
£ 2 5 Moisture Content andfor | & g E E @ Description of Material 'E 5
g8 %) Eroe RaP O EEEl e8|
20 40 B0 80 @ ©
i " i i 13 Length Recovered 0.8 ft
- R B
] | | | I i
| | I !
I I | | I L
I | | I ]
. I | |
I Lo X
| I I |
L I [ i |
I _ Il Il I 5 D21 | . Poorly graded SAND with silt and gravel, loose, dark
L | [ | | 3 grey, wet, Homogeneous, no HCI reaction, driveing on
75— | | i | 2 large gravel : —
| | | | )] Length Recovered 0.2 ft
B | | I |
7 I | | | i
L | | | [ '
J I ! | ] e : L
| | I I
— -85 I I I I )
- ! | | | -
I | | [
i A R '
: * I I : 29 D-22 | Paory graded SAND with silt and gravel, dense, dark
L | b | 25 grey, wet, Homogeneous, no HCI reaction X
80— | | | | 16 Length Recovered 1.0 ft ) -
i I R A S -
] I I I I L
sl | I I | ‘ ‘
L eI | | I |
4 serle]s ! | | I +
I | | |
| -.70 | | | }
- | ! ! | i v
| I | | X
r I,’ | i | _ . X I
I I I I 19 D-23 Poorly graded SAND with silt and gravel, dense, dark e
L | | | | 13 gray, wet, Homogeneous, no HCI reaction : [
85— | | ‘ | 14 Length Recovered 0.8 ft = fese] lese
N | | I I I R I O
I i | ! el |ele
L | I I I RN
. [ I I I S I I
I | | | v o
— .75 I | | I ool [eee
. | | | | R I
| | | | ool Joge
i : Iy ! Tl e
g | | I I 18 D-24 Poorly graded SAND with silt and gravel, dense, dark ol e
I : : : : : 19 : grey, wet, Homogeneous, no HCI reaction o2a| Jele
op— : 1 | | | 28 : Length Recovered 0.8 ft e o
] ; R “n el e
" : [ I I I Lo e e
: | i | | ool [
L | | [ ! S
- | | | | o O R
| | I | vl e
[—-80 [ I 1 I o] |eae
7 | | | | I I O
I I | ! o2 |
T + | | I : I O B K
I I | 14 D-25 Poorly graded SAND with silt and gravel, medium dense, e,
I, ! I I I 11 dark grey, wet, Homogeneous, no HC| reaction SO e
05 . =




SOILA 0L-3485 SR 20 FREDONIA TO 1-5 WIDENING.GPJ SCILGDT 6/14/06,8:08.24 AB

. a—_—
/4

\Nashingtbn State
Department of Transportation

JobNo OL-3485

3R

LOG OF TEST BORING

20

Elevation 12.7 1t (3.9 m)

Start Card _R-65970

HOLE No. _BH-10-056

Sheet 5 of _ 3B

Project_SR-20 Fredonia to 1-6 Widening Driller _Joe Judd Lick._2454
= =3 @ Field SPT (N) Blcm;;/e" g sz Bl ¢
= = ] - [ 7] - [
= S 5 d  Moisture Content andior |=| 8 2|8 E Description of Material 2 E
g | 8 | £ RaD |E|E 5|~ F -
[a] L%l 7 RQD FF g ég C 8 =
20 40 60 8O
‘i i ; ; (9 Length Recovered 0.9 ft =
L | ‘ | | 20) I = 0
1 I N =R
| I | | oo
I ! | | | I I i
. S
% Lo N
I | ! ! O =
- ] | I | Do) e Ol
‘” ]‘ } : 9 D-26 Poorly graded SAND with silt and gravel, medium dense, IO =
L [ | | | 11 dark grey, wet, Hemogeneous, no HCI reaction e
100—] | | | ] 12 Length Recovered 1.0 ft = deies
Lo 23) == R
T Lo coo e
I N B [ e
| R | | sl —Jooe
_ | : : : R R
I —
o0 oo I =
i I ! I | e e
I \ \ I IO g
- | \ | | ape—ere
: ‘I : } 4E03 B-27 Poorly graded SAND with silt and gravel, very dense,
L I | | | (100/3") darl:jgrey, wet, Homogeneous, no HCI reaction, heaving
105— - san ’ ]
Il 1 || : Length Recovered 0.1 1t
i I | | !
| | | | End of test hole boring at 104.2 ft below ground elevation.
L 1 ! \ | This is a summary Log of Test Boring. Soil/Rock - 4
- \ I \ | descriptions are derived from visual field identifications -
} l = } and laboratory test data.
—-g5
: I : : No bail test perform —
- | | | |
7 | | | ! i
.
i I ! i
1) (R I B
. \ \ \ |
i | | | | _
I I I [
L | | I | I
- | | [ -
| | | !
100 oo
. I | | | o
! [ I |
i I I \ |
] \ \ \ | i
| = i :
I I | ]
"s Lo
B | | | !
J | | | i L
| | [
i N 1
- ! ! I | .
I I \ |
—-105 | \ L |
B . i | | | o=
| | | l.
I | | ! |
| | I \ i
| | | | I
| | l ] 4

= 120



Al
Washington State . :
v” Department of Transportation ' LOG OF TEST BORING Start Card _S-26356

HOLE No. _BH-18-06

- SOILA 0L-3485 SR 20 FREDONIA TO 1-5 WIDENING.GPJ SOIL.GDT 6/14/06,8:08:24 A6

JobNo OL-3485 sR _20 Elevation
‘ Sheet__ 1 of 3
Project_SR-20 Fredonia to I-5 Widening Driller _Thomas Harvey  Lic#_2589
Site Address Vic, SR-536 and SR-20 |n5pector James Fetterly
start April 18, 2008 Complation April 18, 2006 Wall ID# Equipment CME 45 w/ autohammer
Station Offsel Hole Dia_ 4" X 53' Method Wet Rotary
. ] {inches)
No'rthing Easting Latitude Longitude
County _Skagit Subsection_ SW/SE Section __ 9 Range_3 EWM Township_34 N
o | € @ Field SPT(N) B'°W?’6" A B|
= [=4 L) . (N = = m 2 @
£ % 5 Moisture Content and/or |2 5 F E o Description of Material 2 5
A g & RGD RQD E :‘aE“ 2 = E 5
20 40 B0 RO FF
T T 1 T
i | | !
| | i I | L
| | | |
| I | I -
i ! | | | -
I : | |
i I !
- [ R R Bva
| | | | 04/18/2008 —
) | I I I *
- J } =
Lo : 0 D1 | GS | ML, MC=96%, PI=NA
| | | i 0 MC SILT with frace organics, very loose, dark grey, wet,
5 | I ] | ] AL Homogeneous, HC| reaction net tested —
| 1 I 1 () Length Recovered 0.7 ft, Length Retained 0.7 ft-
i I I [ I L.
_ I + | | |
¥ L I] s2 | 68 | SM,MC=32% a
7 - | ! | | MC SILT with trace organics, very loose, dark grey, moist,
o | | [ I Homogeneous, HCI reaction not tested, Very easy push
i i | | | | Length Recovered 2.0 ft, Length Retained 2.0 1t L
EE I | [ .
s .I | | )
N || % I 1 3 D-3 Well graded SAND with gravel, medium dense, dark grey,
X | { | | 7 wet, Homogeneous, HC| reaction not tested N
10— N ‘ | | | 9 Length Recovered 1.0 ft, Length Retained 1.0ft —
*a00%s% i I | | (16) _
1 Lo [ I I [ -
RIS . | I I ] |
CCR I I : I 5 D-4 Well graded SAND with gravel, medium dense, dark grey,
B Lo I I | ! 8 wet, Homageneous, HCI reaction not tested r
O | | | i & Length Recovered 1.1 ft, Length Retained 1.1 ft
- 250000 N I R 2 -
ctatalel | I | [
| R2s0sss H S B I
roesere” * l I I 8 D-5 Well graded SAND, medium dense, dark grey, wet,
IO I : % : 9 Homogeneous, HC| reaction not tested 1
15 2200 N B B N 10 Length Recovered 1.3 ft, Length Retained 1.3 ft -
Leasiele | | | | (18)
i boveee I I | l L
DONN i | | 1 ]
KR I | ! |
. RO | ! I I : -
L | I | I
I [ [
7 breraa I [ I I I
DO | | | |
] 1o o I I | i
R I I I i 5 b-6 Well graded SAND with gravel, medium dense, dark grey,
B0 % % : lI 8 wet, Homogeneous, HCI reaction not tested —
- s : ;




A
Washington State
'7’ Department of Transportation LOG OF TEST BORING Start Card _S-26356

HOLE No, _BH-18-06

SOILA OL-3485 SR 20 FREDONIA TO -5 WIDENING.GPJ_SOIL.GDT 6/14/06,8:08:25 AB

JobNe OL-3485 sR .20 Elevation _ft(m)
: Sheet__ 2 of _3
Project_SR-20 Fredonia to |-5 Widening Driler _Thomas Harvey Lick_ 2599
= £ 4 Field SPT(N) BIn(va?IB" g sz ju-ﬁ; z
= = o . = R’
£ g 5 Moisture Content andior | @ .%EL E B E Description of Material E E
g 3 | = A rap ROD 1El = E -
o = 5 =
w 20 40 60 80 @
i i i ; 7 Length Recovered 1.1 ft. Length Retained 1.1 ft
R (15)
7 I I \ I o
| \ | |
i I | | | L
| | [ |
i [ | |
4 [ | | | Fo—
| | I !
| I | |
:’ 1‘ ‘I : B8 D-7 Poorly graded SAND with trace gravel, medium dense,
| | | | 11 dark grey, wet, Homogeneous, HCI reaction not tested -
25— | | | | 12 Length Recovered 1.2 ft, Length Retained 1.2 ft —
[ N {23) ' '
i | i | ! L
I | I | —
! I \ |
J \ \ i | L
| i [ |
| | | I
. | | | | -
| | | |
I | I I
T ]‘ l : 5 D-8 Poorly graded SAND, medium dense, dark grey, wet,
i | | | 9 . | ‘Homogeneous, HCI reaction not tested ‘ I
30— | | | | 12 Length Recovered 1.4 ft, Length Retained 141t = .
Cr en
| | | I | L
! I | | 7
I I \ |
i | | I | -
| | [ |
| | | | —
- | | | | “
I I | |
I | \ |
¢ { : : 8 D-9 Poorly graded SAND, medium dense, dark grey, wet, i
: : | | 10 Homogeneous, HCI reaction not tested
35 | | | | 11) Length Recovered 1.3 ft, Length Retained 1.3 ft —
(21
| | l |
i ! ! I | .
I \ | |
oo | |
- | | | | -
| | | I
| | | I .
. | I | | r
! \ \ |
. \ \ i | i
| Foo | 2 D-10 Poorly graded SAND, medium dense, dark grey, wet, _
[ [ | ! 3 Homogenecus, HCI reaction not tested
40— II : ! : 9 Length Recovered 1.4 ft, Length Retained 1.4 t —
(12}
I | \ |
i | \ | | L
| | | |
| | | !
. | | | I r
| | | I
| | \ | I
] I I | | i
\ | | |
i I * | | ! L
[ | | | 6 - D-11 Poorly graded SAND, medium dense, dark grey, wet, 1 -
L : : : = 11 Homogeneous, HCI reaction not tested
45




SOILA 0L-3485 SR 20 FREDONIA TQ 1-5 WIDENING.GP.J SOIL.GDT 6/14/06,8:08:25 AS

Al .
Washington State

'7’ Department of Transportaticn

JobNo OL-3485 20

SR

Elevation _ft{m)

LOG OF TEST BORING

Start Card _S-26356

' HOLE No. _BH-18-06

Sheet 3 of 3

Project_SR-20 Fredonia fo 1-5 Widening Drller _Thomas Harvey Lick__ 2509
— g & Fisld SPT(N) Blowss' | B| 8 — | ¢
£ c o + Moi N E 2 @ P 2
£ s = Moisture Content andior |© 2 B[R 3 Description of Material 3| E
: | 2|8 g 2| 8|~ F S| %
& B RQD RAD (£l 5 2 38| B
] |9 o -
20 40 60 80
' ! ! ‘ 13 Length Recovered 1.3 ft, Length Retained 1.3 ft
| | | | -
Lo 24) _
] | | \ |
| | | I
| | | | | L
| | | |
| | | !
4 | | | | -
| | I |
| ] | I
: . ‘I : : 1 D12 Poorly graded SAND, dense, dark gray, wet, —
1 | l ! 13 Homogeneous, HCI reaction not tested
50— | | I | 14 Length Recovered 1.3 it, Length Retained 1.3 ft —
] ] ] | (27}
| R i
| I | | End of test-hole boring at 50.5 ft below ground elevation.
| L | | This is a summary Log of Test Boring. SoillRock
s 1 | l | descriptions are derived from visual field identifications
L II : } and laboratory test data. _
- | | \ | -
| | | | Bail test = start = 2.5' bail to 13.0' Ten min. recharge =
| | I i 3.0
7 | | | | 3
| | | !
1 \ | | |
55 | [ B
| | \ [
] | | | | L
| | | |
] [ | !
i | | I I L
| | | |
[ | \ |
A | \ | | F
| | | |
I | | )
7 | i | I T
R
| \
50— N B
| | | !
4 | | | | L
| | | |
| | | |
- | 1 \ | -
| | | ! —
| | | |
A | [ | | r
| | I |
| | | |
- | I | ! r
| \ | I
| | | |
o8 o
i | | | —
J | | | | =
| | \ |
| | i I
A | | | | -
\ | | |
| | | |
7 | | | | i
| | \ [
| o .
| | | |
o
] | | ]

70




SOILA 0L-3485 SR 20 FREDONIA TO |-5 WIDENING.GP.. $OIL.GDT 6/14/05 8:08:25 AG

Washington State

N

LOG OF TEST BORING

Department of Transportation "Start Card _S-26357
HOLE No, _BH-19-06
JobNo OL-3485 sR _20 Elevation it
_ Sheet_ 1 of .2
Project SR-20 Fredonia to 1-5 W'ldening Driller Vince Johnson Licit_ 2532
Site Address _Vie. SR-20 and Higgins Airport Way inspector _Brian Hilts *
start Mareh 8, 2006 Completion March 8, 2006 Well ID# Equipment_CME B50 w/ autohammer
Station Offset Hole Dia_4"x27"' Method Wet Rotary
(inchesy
Northing Easiing |atitude Leongitude
Counfy Skagit Subsection_ SE/NW Section __ 19 Range 3 EWM Township_34 N
- £ 4 Field SPT (N) B]o(\'r:slﬁ" s g gl ¢
L= = @ . ) = =z b = £
£ 2 5 Moisture Content andior |2 3 8 ] 3 Description of Material | §
g g | %] Areo rRaD [E|E 2|7 © 8| 2
X FFo|@] @ ©
1 D-1 Silty SAND, loose, grayish brawn, moist, Stratified, no
2 HC! reaction, The top .4' was silty sand with hair roots,
. 3 and the bottom .9' was (SP) sand. -
3 Length Recovered 1.3 ft, Length Retained 1.3 ft
(8)
L 3 D-2 Silty SAND, loose, grayish brown, wet, Homaogeneous, no i
5 HCI reaction : o
5— § Length Recovered 1.2 ft, Length Retained 1.2 ft —
5 '
(10)
4 D-3 Silty SAND, loose, grayish brown, wet, Stratified, no HCI
3 reaction, The top .6' was brown silty.sand, and the bottom =
e 4 .5' was dark gray (SP) sand. =
3 Length Recovered 1.1 ft, Length Retained 1.1 ft
9]
L 3 0-4 Poorly graded SAND, loose, dark gray, wet,
5 Homogeneous, no HCI reaction |
10— 5 Length Recovered 0.9 ft, Length Retained 0.9 ft -
(10)
7 3 D-5 Poorly graded SAND, medium dense, dark gray, wet,
5 Homogeneous, no HCJ reaction i
15— 6 Length Recovered 0.8 ft, Length Retained 0.8 ft -
(1 '
i 5 D-6 Poorly gfaded SAND, medium dense, dark gray, wet,
5 Homogeneous, no HC] reacticn —
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LOG OF TEST BORING
Start Card _S-26357

& (m : HOLE No, . BH-19-08
Elevation _f(my

Sheet __2 of _ 2

SOILA 0L-3485 SR 20 FREDONIA TQ 1-5 WIDENING.GPJ SOIL.GDT 8/14/05,8:08:26 A§

Projeci_SR-20 Fredonia to -5 Widening Driller _ Vince Johnsen Lick_ 2532
- = & Ficld SPT(N) Blowse"| 8| ¢ ~ B e
€ = o + o Ny |2 28 P B| 8
£ 2 g Moisture Content andior 2|2 |8 3 Description of Material = g
o = o 7 raD |E|E 5]~ e p 2l 2
a 2 2 RQD EF a2 a3 .b ] =
20 40 60 80
o i 6 Length Recovered 0.9 ft, Length Retained 0.9 ft
o (n ‘
7 [ ! I [ r
I I | |
| | | | | L
| I | |
| | | I
4 | | ! | L -
I ! I [
: | II i |
. * : | { 1 5 D-7 Poorly graded SAND, medium dense, dark gray, wet,
| | I 0 6 Homogeneous, no HCI reaction
25— ! I I I B Length Recovered 0.8 ft, Length Retained 0.8 ft —
| | | ] (12
| I i | | N
| | ! | End of test hole boring at 25.5 ft beIow ground elevation. —
| I | l This is a summary Log of Test Boring. Soil/Rock
. ! | ! | descriptions are derived from visual field identifications -
L L L % and laboratory test cata.
- | | | I L
| ) | |
. | | [ | -
g I I I ! L
i : | : —
| |
307 [ I B
! f ! I
B I | | | L
I I i |
| | | I
- | | | | -
! I ! !
I | I | n
y I | | I -
| | | |
| I | |
7 ! I ! i i
| : I :
| |
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| | | !
i ! I ! I L
| | | | o
I | I I
- | | | I -
I | | !
! I ! |
n | | I | B
| | | |
| | | |
]| I I | ! i
L 1
| j _
a° Lo
| i | [
! ! | |
I I ! I
I I | |
| | | |
I i | [
! ! | }
I | I |
I I | I
| | | |
I | | !
! I | I
| | ] ]

45




LABORATORY TESTING

Laboratory testing was performed on selected samples from the field exploration program.
Testing included performing moisture content, grain size analyses, and Atterberg Limits tests.
The tests were done in general accordance with AASHTO T-88, T-89, and T-90 guide
specifications. After the testing was complete, the samples were classified in general accordance
with the Unified Soil Classification System (USCS).

- In addition, consolidation testing and unconsolidated undrained shear strength testing were
performed on select samples. pH and resistivity testing was performed at the proposed culvert
location. - :



APPENDIX C - LABORATORY TESTING



JobNo. OL-3485 \ Date  July 14,2006 . A

‘ . ; Washington State
Hole No. BH-01-05 Sheet 1 of 4 Laboratory Summary . “\ Department of Transportation
Project  SR-20 Fredonia to I-5 Widening :
Umw:_ Uﬁm_‘mw: Sample No. | USCS ) Color - ) - Description . MC% | LL PL Pl
o 40 | 122 D-1 ML See Boring Log SILT , . 33
X 9.0 274 D-2 8M See Boring Log . ‘m__.._.*mbz_u ) 24
A 290 8.84 D-6 SW See Boring Log WELL-GRADED SAND with GRAVEL 13
*| 340 | 10.36 D-7A | SP-sM . See Boring Log S ' POORLY GRADED SAND with SILT 82"
®( 34.3 10.45 D-7 SP-5M See Boring _u.om : POORLY GRADED SAND with SILT 19
US Sieve Opening In Inches _ US Sieve Numbers _ Hydromater Analysis
GRADATION FRACTIONS o g “ o o0 4200
00 -
. Jffrilt:/
%Gravel| %Sand | %Fines | Co | Cu % ; [T / Ik |
1 T N
; ™~ .
& 0.2 8.4 914 sl /2,
m| 02 | 773 | 225 : _ /
. L Tob 1 ‘
Al 376 | 58.0 | 44 |16 |225 £ \
2 w0 A
*x| 03 89.2 10.5 16 | 5.8 Wv.a
- /M
@| 127 | 8.3 | 60 | 0.8 | 54 m 50
- p
- i
=4
. g 40 y
GRADATION VALUES 5 N / / ﬂn/
: 30 - / -
D60 | DSO | D30 | D20 | D10 . N / % e
20 S
o £ RN /
- 10 E NS
x| 0.339 | 0.27 | 0.11 St
A(4379 312 | 118 | 0.55 | 0.195 == = 108 54 3 2 18 54 3 2 018 b5 4 3 2 0018 & 4 3 2 0001
x| 0.415 | 034 | 021 | 06 Grain Size In Millimeter
( . . Gravel Sand Silt and Cl
©®| 0816 | 0.53 | 0.31 | 0.25 | 0.152 _ ravel Coarss | Metum | Fine . it and Clay




JobNo.  OL-3485 . Date July 14, 2006 A

. , . ,_ . é.m
_Io_mzpw_._-E-om_ mzmam.aa _._mcoﬁmﬁoémc_ﬁamé ﬂ /2 cwww_%wﬁomﬂwagiaz
Project .SR-20 Fredonia to I-5 Widening

nmwﬁ ommw: Sample No. | USCS Color Description : o MC% | LL | PL | PI
®| 435 | 13.26 D-9 SP-SM See Boring Log _ POORLY GRADED SAND with SILT 20
X| 485 14.78 D-~10 SM See Boring Log SILTY SAND . 26
A| 535 16.31 D-11 SM See Boring Log SILTY SAND 27
*| 580 | 1768 | D-12 ML |  SeeBoring Log SILT 48 | 42 | NP | NA
©| 615 | 18.75 D-14 SM See Boring Log SILTY SAND : ‘ 27
US Sieve Opening [n Inches _ , US Sieve Numbers _ : Hydrometer Analysis
GRADATION FRACTIONS : 4 @nw/l 54 #10 #o #200 -
100f
(.r.llrlm II/ %iil.lr(_h
%Gravel| %Sand | %Fines | Cc | Cu 90 . 5 ™ /> .
& 33 90.8 59 | 1.2 |51 # /g
_ : 80 f——+
@[ 0.1 752 | 247 / /
Al 00 58.0 | 41.0 =4 /.,/ v/
T
60
x| 04 5.4 94.5 m.
- m
®| 0.0 859 | 14.1 2 ™
z [T
& 4
GRADATION VALUES B
. 30 : .
D60 | D50 | D30 | D20 | D10 e _ _ / ¥ -
20 - 0 -
®| 0586 | 042 | 0.28 | 0.22 | 0.115 B R ld/ )
; 10 N
x| 0.248 | 0.20 | 0.09 _
A 0122 | 0.09 o 5 4-3 2 10 8 5 4 3 2 i1 8 5 4 3 2 0.18 5 4 3 2 0,018 5 4 3 2 0.001
* Grain Size In Millimeter
Sard o
®| 0204 049 | 012 | 0.00 | - i Gravel Coarse | Medum | Fine : Siltand Clay




July 14, 2006

JobNo.  OL-3485 Date A Wash Stat
ashington State
Hole No. BH-04-05 Sheet 3 of 4 Laboratory Summary ﬂﬂ\ Department of Transportation
Project  SR-20 Fredonia to I-5 Widening .
Umﬂwﬁ Uﬁm_.w“s Sample No. | USCS Color Description MC% | LL PL Pl
@ 635 19.35 D-15 CL See Boring l.og SANDY LEAN CLAY 15 3 18 13
@X| 68.5 20.88 D-16 CL See Boring Log - LEAN CLAY 33 46 24 22
A| 780 23.77 D-20 CL See Boring Log LEAN CLAY 36 38 20 18
*x| 815 24 84 D-22 SW-SM See Boring _.om WELL-GRADED SAND with SILT 24
|@| s3s 25.45 D-23 CL See Boring Log LEAN CLAY with GRAVEL 24 27 17 10
: ‘ US Sieve Opening In Inches _ US Sieve Numbers _ Hydrometer Analysis
GRADATION FRACTIONS - e 410 e 4200
100 3
‘ ; T —K J.fﬁﬁllfw
%Gravel| %Sand | %Fines | Cc | Cu 90 O/ ] : / S
/ - - [T
@ 106 38.6 50.8 T |
5 ] T TTH T
@ 00 | 20 | 974 L Se—L1 1
- 70
A| 35 g2 | 883 5 d/
T -
* 0.0 88.2 i1.8 3.0 | 12.0 W. 80 /./
2 e ||
®| 185 | 7.6 | 739 -2 %0 ali
ic
, g 40
GRADATION VALUES 8
) 30
D60 D50 D30 D20 10 /
20
®| 0.255 e
"
10
X
A 0 5 4 3 2 0 8 4 3 2 18 & 4 3 2 0.18 4 3 2 0018 5 4 3 0.001
. in Size illi
% | 0.564 | 0.42 0.28 0.21 Grain In Millimeter
Gravel Sand Siltand Cl
. It an a
@ rave Coarse _ Medium _ Fine y




JobNo.  OL-3485 Date July 14, 2006 A Washinaton S
: ashington State
Hole No. BH-01-05 - Shest 4 of 4 . Laboratory Summary “\ Dmum;:mmaoﬂ._.a:muo:mzoz
Project  SR-20 Fredonia to I-5 Widening :
cmﬂ: omu: Sample No. | USCS Color . Description MC% | LL | PL | Pl
®| 885 | 2697 D-24 cL See Boring Log ‘ , LEAN CLAY 31 37 | 22 | 15
| 935 | 28.50 D-26 ML See Boring Log . SANDY SILT _ 19
A 985 30.02 D-27 SM See Boring Log o SILTY SAND - 15
*| 1035 | 31.55 D-28 SM . SeeBoring Log SILTY SAND with GRAVEL . 1
‘ LIS Sieve Opening In Inches US Sieve Numbers : _ : "Hydrometer Analysis
om>o>l_1_oz _Hx}ouﬂl_ozm 3 34 a #4 #10 #40 ’ #200
: 100 AT ———
. ] J.lirorfw
% Gravel| %Sand | %Fines | Cc | Cu - TRl ™ i
i -]
- NAR s
o 00 | 88 | 912 el T g -
, B0 ] <

i =
M| 07 { 439 | 554 TR /+7 . Enf
70 ™ ,

N
A| 110 | 534 | 356 £ : ‘ J/
) m 60 A%
*x| 16.7 46.3 37.0 - - N
B A
& 50 : :
ic .
g 40
GRADATION VALUES m K
30 . ]
P60 D50. | D30 D20 P10
20
()
10
X | 0.089
Al 0216 | 0.15 0 5 4 3 2 10 8 54 3 2 . 18 54 3 2 018 54 3 2 0.018 54 3 2 0.001
— - ‘. . HW " . e
x| 0243 | 045 | rain Size In Millimeter _
Sand
Gravel Silt and Clay
Coarse _ Medium _ Fine ‘




JobNo. OL-3485 ‘ Date July 14, 2006 T A

._._o_mszI._oN.cm . msmmﬁ._oﬁh ‘—amco_.m_no_.u\mc_..:_.:mq . ﬁ %Mwwﬁm%m wmﬂmm:mno:mmo:
Project  SR-20 Fredonia to I-5 Widening . T .

.Umwn: U%_ﬂ:, Sample No. [ USCS Color : Description MC% | LL PL Pl
®| 45 1.37 D-1 ML See Boring Log SILT 43
x| 95 2.90 D-2 SM See Boring Log SILTY SAND _ 29
A| 145 4.42 D-3 SM See Boring Log : SILTY SAND 25
*| 245 7.47 D-5 SM See Boring Log ) : SILTY SAND 30
@| 295 8.99 D-6 sSM See Boring Log ‘ SILTY SAND S 19

: US Sieve Opening In Inches _ US Sieve Numbers . _ Hydrometer Analysis

GRADATION FRACTIONS g 34 2 #10 #40 #200 .

100 Y = = :
L N
%Gravel| %Sand | %Fines | Cc | Cu 90 ™ /J
, - : ,
‘ . NI|
®| 22 | 120 | 858 . Mm E/
80 H-
x| 0.0 518 | 482 - /
LT
A| 02 85.9 13.9 £ va /
2 5 _ /
*| 0.0 707 | 203 wy
m
@®| 0.0 80.7 | 19.3 g 9 /ﬁ
£ _
_ g 40 -
GRADATION VALUES 5
30
P | DsO | D30 | D20 | D10 .
20 : A
@ //i ’
10
X 0.082 | 0.08
A | 0.386 0.33 0.24 0.14 ' 0 5 4 3 m 10 8 5 4 3 2 18 54 3 2 018 5 4 3 2 0.018 54 3 2 0.0G1
% | 0160 | 042 | 0.08 Grain Size In Millimeter
Sand .
®) 0194 | 047 | 0.10 | 0.08 - Gravel Gomse | Medum | Fine _ Siltand Clay




Job No.  OL-3485 Date July 14, 2006 Al Washinaton Stat
. asnington =3 -
Hole No. 'BH-02-05 Shest 2 of 4 Laboratory Summary “\ Department of Transportation
Projest  SR-20 Fredonia to 1-5 Widening
_umﬂwﬁ Dﬁm:mw: Sample No. | USCS Color Description MC% | LL PL Pl
®| 385 12.04 B-8 m_u,-m_s See Boring Log POORLY GRADED SAND with SILT 20
o 49.0 14.94 B-10 SM See Boring Leg - SILTY SAND 26
A 54.0 16.46 D-11 .w_s See Boring Log SILTY SAND 30
*} 655 19.96 D-14 CL See Boring Log LEAN CLAY with SAND 23 [ 31 19 12
®| 705 | 21.49 D-15 CH See Boring Log FAT CLAY 39 | 52 | 27 | 25
. _ US Sieve Opening In Inches | US Sieve Numbers _ Hydrometer Analysis
GRADATION FRACTIONS 3 " #“ #0 40 4900 -
100 T %m ¥ =TT 5
" [T ) N
%Gravel| %Sand | %Fines | Cc | Cu %0 i Y /b/
/!/
® 72 | 867 | 60 |09 |50 " e
x| 0.0 682 | 31.8 , ik
_ 1
Al 00 | 510 | 490, E
—F 2 60
*| 40 228 | 73.2 > .
[13]
@ 0.2 1.3 8.5 g 90 r
F ~
g 40
'GRADATION VALUES 5 / N
0 X
D60 Dad P30 D20 D10
20
®| 0743 | 0.51 | 0.31 | 0.26 | 0.148
10
X | 0.347 | 0.28 /3
A | 0.100 0.08 0 5 4 3 2 10 8 5 4 3 2 1 .8 5 4 3 2 018 4 3 2 go018 - 5 4 3 2 0.001
* Grain Size In Millimeter
Gravel Sand Siltand G}
It an a
® rave Coarse " Medium _ Fine Y




JobNo. OL-3485 Dats July 14, 2006 A Washington Stat
) ashington State
Hole No. BH-02-05 . Sheet 3 of 4 Laboratory Summary “‘ Umﬁmzamma of Transportation
Projest  SR-20 Fredonia to |-5 Widening
Umﬂwﬁ D%:w ws Sample No.| uscs | Calor _ummo;umo:. MC% | LL PL Pl
® 755 23.01 D-16 CL See Boring Log LEAN CLAY . 38 20 18
@ 79.0 24.08 D-18 CcL See Boring Log LEAN CLAY A 40 20 20
A 885 26.97 D-20 ML See Boring Log SILT 3| 27 NP NA
x| 935 28.50 D-21 CL-ML See Boring Log SANDY SILTY CLAY 19 22 15 7
| 985 30.02 D-22 SM See Boring Log SILTY SAND with GRAVEL 19
US Sieve Opening In Inches US Sieve Numbers : _ Hydrometer Analysis
GRADATION FRACTIONS s aw o o0 4200 .
TR STy ¥ S = ESEE
%Gravel| %Sand | %Fines | Cc | Cu o0 . lffl*
- ™1 T~
e 13 | 30 | 957 "N T
_ 80 N
| 0.1 24 97.5 T
70 s
Al 00 12 | 98.8 £ N
2 S
*| 62 | 40.3 | 53.5 m. /
n.m . [
@ 179 | 368 | 453 g %0
i i
g 40
GRADATION VALUES B
B 30
D60 Ds0 D3ao D20 D10
20
®
10
4]
Al 0 5 4 3 2 10 B 5 h; 3 2 1 8 5 4 3 2 0.18 2 0.018 5 4 3 2 0.001
*| 0108 . Grain Size In Millimeter
. Gravel Sand Silt and CI
®1 0142 | 0.09 rave Coarse _ Medium _ Fine ran .E..




JobNo. OL-3485 Date July 14, 2006 ‘ A

Washington State
Hole No. BH-02-05 Sheet 4 of 4 . Laboratory Summary “\ Umum&mmi of Transportation
Project SR-20 Fredonia to I-5 Widening : .
Ummg | wﬂuwz Sample No. | USCS Color Description  ° : MC% | LL-| PL | PI
®| 1035 | 3155 D-23 ML |- SesBoring Log SANDY SILT _ 17
US Sieve Opening In Inches _ . US Sieve Numbers _ ) : Hydrometer Analysis
GRADATION FRACTIONS - w __m__w o 4200
) 100 (F
%Gravel| %Sand | %Fines | Cc | Cu o0 . _ fL/f
. . T
® 53 341 60.6
80
. 70
£
=y - . .
M 60 I [ 'Y | i
2 :
g 50
=
: § 40
GRADATION VALUES 5
30
Ds0 D50 D30 | D20 D10
. 20
@
10
0 -6 4 3 2 i0 8 m.# 3 2 1 8 5 4 F 2 018 5§ 4 3 2 0.018 5 4 3 2 0.001
. Grain Size tn Millimeter
= Sand '
Gravel - - - Silt and Clay
Coarse _ Medium _ Fine




JobNo.  OL-3485 Date July 14, 2006 Al
Washington State

Io_m.Zo.WI-owucm ‘wsmmﬁ ‘_Q“w _lm_uO—.m._”O_.w\‘m:_\s_\:mQ “\ _um_um:_.zm:»cﬁ._.qmzmnonmzo:
Project  SR-20 Fredonia to I-5 Widening .

cmms cmm: Sample No. | USCS Color Description - Imcw! L PL | PI
®| 145 4.42 u-3 ML See Boring Log SILT with SAND with wood chunks : 58
X| 16.5 5.03 D-4 SM See Boring Log : SILTY SAND with GRAVEL ‘ 7
A| 245 747 D-6 SW-SM See Boring Log . ' WELL-GRADED SAND with SILT 10
*| 34.0 10.38 b-8 SW-SM See Boring. Log WELL-GRADED SAND with SILT 23
®@| 44.0 13.41 D-10 SP-SM See Boring Log : POORLY GRADED SAND with SILT 24
US Sieve Opening In Inches _ US Sieve Numbers . Hydrometer >.:m_<mmm.
GRADATION FRACTIONS . " w s w0 420 _
) 100 e
%Gravel| %Sand | %Fines | Cc | Cu 20 s %f{/
N N e
. ; N
e 05 | 283 | 708 N b.// / ..
80 : S \ <
m| 267 | 558 | 175 N \ N,
70
A| 136 77.7 8.7 15 | 141 £
T o /
* 1.4 90.4 8.2 1.3 | 84 : W
@
®| 04 | 944 | 53 |09 39| E 50 . N
L
g N\
GRADATION VALUES 5 |
. & . /E/
30 - { {/ ;
D6G D50 D30 D20 D10 ) / EJFM//
. 20 — / in
. % > 9
. : 10 . oy
X| 2150 | 06.97 0.19 0.09 M
0

A 1334 0.92 0.44 0.28 | 0.095 54 3 2 08 54 3 2 18 54 3 2 018 54 3 2 0,018 54 3 2 0.001

Grain Size In Millimeter
*| 0.689 | 0.51 | 0.27 | 0.14 | 0.082

Sand
Coarse _ Medium

®| 0717 | 0.55 | 0.34 | 0.28 | 0.185 Gravel

h Silt and Clay
_ Fine




JobNo. OL-3485 Date July 14, 2006 A ; s
Washington State
Hole No. BH-03-05 Sheet 2 of 3 Laborator Y m_..:.:_jmg “\ Department of Transportation
Project  SR-20 Fredonia to I-5 Widening .
Umm% Dﬁﬂ: Sample No. | USCS Color Description MC% | LL PL Pl
®| 490 - | 1494 D-11 SP-SM See Boring Log POORLY GRADED SAND with SILT - 23
X: 59.0 17.98 D-13 SM See Boring Log SILTY SAND 32
A 690 21.03 D-15 CH See Boring Log FAT CLAY 63 52 24 28
*| 74.0 22.56 D-16 CH See Boring _uou ’ FAT CLAY - 40 &5 24 31
@ 79.0 24.08 D-17 CL See Boring Log LEAN CLAY 29 36 18 18
US Sieve Opening In Inches _ US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS g a4 #0 #40 #200
100 K Jrﬂ; —r
I/N AR
%Gravel| %Sand | %Fines | Cc | Cu a0
L ] 0.0 91.9 8.1 14 | 3.2
80
X 0.0 85.7- 14.3 J
70
A 0.1 2.5 97.4 .m /
2 6
*| 00 | 22 | 978 > x
i
®| o041 39 | 961 . P X
i
§ 40
GRADATION VALUES 5 rf ..
a0
D60 D50 B30 B20 D10
: 20
@®| 0265 | 0.23 017 013 | 0.082 / Y|
| o Wi
x| 0.210 | 0195 | 042 | 0.09 ﬂ
A 0 5 4 3 2 1Q 8 4 3 2 18 5 4 3 2 018 2 D.018 5 4 3 2 0.001
* Grain Size In Millimeter
Sand
® Grave! - - Silt and Clay
Coarse _ Medium _ Fine




JobNo. OQL-3485 Date July 14, 2006 . A S ,
. Washingion State ,
Hole No. BH-03-05 Sheet 3 of 3 . Laboratory Summary 14'\ Department of Transportation |
Project  SR-20 Fredonia to I-5 Widening |
cmmg cmﬂ: Sample No. | USCS | Golor ~ Description _ MC% | LL | PL | Pl
®| 818 | 2493 | u-8iC CH See Boring Log " FAT CLAY _ | a7 | 81 | 24 | 27
@| 826 | 2545 | U-8E cL See Boring Log _ LEAN CLAY _ 33 | 34 | 19 | 15
A| 840 25.60 . D-19 CL-ML See Boring Log SILTY CLAY 26 26 19 7
*| 89.0 2713 D-20 ML See Boring Log . . SILT ] 24
®| 940 28.65 D-21 CL See Boring Log LEAN CLAY with SAND 22 28 16 12
US Sieve Opening In Inches . US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS L g 3w # #0 #40 #9200
. 100 — 7T il
o]
. % N
%Gravel| %Sand | %Fines | Cc | Cu 90 T s
..nu,/
® 03 | 53 | 944 |~ ,@/@5 _
80
]
@ 03 28 | 96.8 i
0 1
A 0.0 36 96.4 .mu
2 60
x| 00 | 148 | 851 >
_ m
®| 36 | 240 | 724 g 9
L
: 8 40
GRADATION VALUES 8
30
D& D50 D30 D20 D10
S : 20
@
10
X
A . 0 § 4 3 2 10 8 8 4 3 2 1 8 5 4 3 2 018 5 4 3 2 0018 5 4 3 2 0.001
N Grain Size In Millimeter
: Sand .
® Gravel - - Silt and Clay
Coarse Medium _ Fine




JobNo.  OQL-3485 Date July 14, 2006 _ Al

Hole No. BH-04-05 : Shest 1 of 3 Laboratory Summary 1*\ D e nsportation
Project . SR-20 Fredonia to _-mEEm:m:m. )

omwg omﬂ: Sample No. | USCS Clor Description Mc% | LL | BL | I
L 40 1.22 D-3 ..m_s See Boring Log - , SILTY SAND 29
X 80 | 274 D4 SP See Boring Log POORLY GRADED SAND 23
A| 140 4.27 D-5 ML wmm. Boring Log ) SANDY SILT 37
*| 240 7.32 U-.N SM See Boring Log . . SILTY SAND 33 NA NP NA
® 34.0 10.36 D-9 SP-SM See Boring. _|o.m : ~ POORLY GRADED SAND ?#_._ SILT 19
. US Sieve Opening In Inches _ US Sieve Numbers i _ IEBBE.Q Analysis
GRADATION FRACTIONS . s o 40 4200
, 100 Y rrJ.rr_ﬂ:fI :111!4).”:)
%Gravel Smmza %Fines | Cc | Cu 90 - : / Y /

®| 00 | 526 474 | . /
a0 A

x| 0.0 96.0 40 | 12| 44 , : / /
- 70 - \ -

‘ - N
A| 00 368 | 632 r=
: \
2 e
*| 00 748 | 252 =~
m .
®| 38 | 905 | 57 |08 |47 2 50 / B
£ | ,
: ‘ g 40 | ‘ _ N
GRADATION VALUES M . ] . /ff
30 /n
D60 | D50 | D3o | p2o | D1o ! i )
20 -

®| 0.095 | 0.08
10

X 0.888 | 0.72 | 0.47 | 0.34 | 0.201 WE”E

T

H
3" FAY

X

A 5 4 3 2 1D & 5 4 3 2 1 8 54 3 2 0.18 & 4 3 2 0.018 5 4 3 2 0.001
in Si illimeter

x| 0352 | 029 | 042 Grain Size In Millimet

. Sand .

®| 0772 | 0.57 | 0.34 | 0.27 | 0.165 Gravel Silt and Clay

Coarse _ Medium ﬁ Fine




JobNao. OL-3485 Date July 14, 2006 A w
ashington State
Hole No. BH-04-05 Sheet 2 of 3 Laboratory Summary ﬂﬂ\ Depariment of Transportation
Project  SR-20 Fredonia to -5 Widening
ummg om_ﬂ: | sample No. | USCS Color Description mMc% | LL | PL | Pi
@ 440 13.41 D-11 SP-SM See moz:m Log POCRLY GRADED SAND with SILT 21
x| 54.0 16.46 D-13 ML See Boring Log SILT 55 38 NP NA
A| 640 | 19.51 D-15 cL See Boring Log LEAN CLAY with GRAVEL 22 37 18 19
*| 69.0 21.03 ‘D16 CH See mo_..m_._m Log FAT CLAY 36 59 27 32
® 76.0 | 2316 D-19 CH See Boring Log  FAT CLAY 13 51 35 | 26
_ US Sieve Opening In Inches _ US Sieve Numbers _ * Hydrometer Analysis
GRADATION FRACTIONS s aw o 410 £200
100 A 5 — — I*J_i’ Lt
%Gravel| %Sand | %Fines | Cc | Cu a0 Nl 1.14“\
@ 11 934 5.5 1.0 | 45 e V
80 s
Jhrlf“/
T{ 0.0 11.3 88.7 L
70 =
A | 165 13.3 70.2 M,
(]
- 60
* 0.0 31 96.9 W
om
®| 0.0 64 | 936 2 = r
1
: T
a 40
GRADATION VALUES o
_ )
D&G D50 D30 D20 D10 /
: 20
® | 0.646 | 0.47 0.30 0.24 | 0144
10 LN
x , ,/3
A 0 5 4 13 2 10 8 4 3 2 1 8 5 4 3 2 018 z D.018 5 4 3 2 oba.._
* Grain Size In Millimeter
G | Sand Silt and Cl
- 2ltan a’
@ rave Coase |  Medium | Fine y




JobNo.  OL-3485 L Date July 14, 2006

AR .
Hole No. BH-04-05 Sheet 3 of 3 i | _...mUO_.m(_”OQ mC33m2 “\ p_nsvc_mm_umh_ﬁwwmwm Mm.ﬂmqmm:mvo:m:o:
Project  SR-20 Fredonia to 1-5 Widening _ :

cmmg cmm: Sample No. | USCS Color ‘ . Description Mc% | LL | PL .| PI
& 910 27.74 D-25 ML See Boring Log : . SILT 24 24 NP z>.
X[ 94.0 28.65 D-26 ML See Boring Log : SILT with SAND 21 19 NP NA
US Sieve Opening In Inches _ . LS Sieve Numbers _ Hydrometer Analysis
GRADATION FRACTIONS e W w0 w40 400
100 B & e —T
%Gravel| %Sand | %Fines | Cc | Cu 90 : . T F .nf!!..rﬂ/.
LN
®| 05 2.3 97.3 . . B
. 80 <
X 53 | 234 | 713 . Wi
70
=
o
2 e
o)
i)
T 50
[ =
=
g 40
GRADATION VALUES 5
’ 30
D60 D50 D30 D20 D10
20
®
10
x
0 5 4 3 2 10 8 5 4 3 2 1 8 5 4 3 2 018 5 4 3 2 o.018 5 4 3 2 0.001
Grain Size In Millimeter
) Sand
Gravel Silt and Clay
Coarse _ Medium _ Fine :




JobNo. OL-3485

Date July 14, 2006

y

: Washington State
Hole No. BH-05-05 Sheet 1 of 2 Laboratory m_c_j._z._m_.u\ “\ Department of Transportation
Project  SR-20 Fredonia to I-5 Widening
Umﬂmﬂ_,_ U%:ﬂ: Sample No. | Uscs Color Description MC% | LL PL Pl
25 0.76 D-2 SM See Boring Log SILTY SAND 61 NA NP NA
4.0 1.22 D-3 M See Boring .uom_ SILTY SAND 39
9.0 274 D-4 SP See Boring Log POORLY GRADED SAND 23
10.0 5.79 D-6 sP See Boring Log POORLY GRADED SAND 18 ’
29.0 8.84 D-8 SP See Boring Log POORLY GRADED SAND 25
. US Sieve.Opening In Inches _ US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS - " u w0 o 4200
T 100
l/:f ] I
%Gravel| %Sand | %Fines | Cc | Cu” 80 T T A
0.7 | 493 | 499 / //
0 \ I
22 | 666 | 31.2 // s/
- 70
8.0 87.9 34 1.0 | 4.8 5 r
m 60
24 93.9 3.7 08 | 34 -
. & /
0.3 | 97.0 | 27 | 1.0 | 34 g 90 b
i hi
§ 40 /
GRADATION VALUES s /
. ‘ 30
D&o b50 D30 D20 D10
- 20
0.095 | 0.08 , W,/
10f;
0.170 | 0.13 @/%ﬂ
. TH
1.069 | 0.82 0.48 0.34 | 0.223 0 §4 3 2 10 & 4 3 2z 16 §4 3 2 0.18 0.018 54 3 2 0.001
0.684 ! 0.49 | 0.33 | 0.28 | 0.203 . Grain Size In Milimeter
Gravel Sand Siltand C!
. iitand Cla
0.915| 0.74 | 049 | 0.38 | 0.270 rave " Coarse Medium _ Fina Y




JobNo. OL-3485 Date  July 14, 2006 . ‘ . A

: - Washington State
Hole No. BH-05-05 Sheet 2 of 2 Laboratory.Summary “\ Gmumnﬂmm:ﬁ of Transportation
Project  SR-20 Fredonia to |-5 Widening _ :
Umwﬁ _u%mw: SampleNo, | USCS | - Color Description MC% | LL | PL | PI
®| 39.0 11.89 D-10 - 8P See Boring Log ) . _uOO_.N_,-< GRADED SAND 19
x| 49.0 14.94 D12 ML _ See Boring Log SILT ) . 48 41 | NP NA
Al 640 | 1951 D15 | GP-GM See BoringLog POORLY GRADED GRAVEL with SILT and SAND 5
x| 740 22,56 D-17 SP mm.m Boring Log POORLY GRADED SAND with .Q_N.><m_| : 18
US Sieve Oum:.._:m In Inches _ US Sieve Numbers . _ Hydrometer Analysis
GRADATION FRACTIONS 30 e 44 #a 40 £200
. | 00 l/ g
‘ Ny A Aﬁ
%Gravel| %Sand | %Fines | Ce-| Cu as B

ao - 4/ -
® 96 | 866 | 38 |00 |42 Y //
) 80

70

_ N3 19

A| 556 | 383 | 62 |08 |618] £ TP
o
: B0
*| 358 | 59.3 | 48 | 0.5 |14.6 m.
m N
T - 50 - AN
i N /
c
m 40
GRADATION VALUES g ™~
: 30
D60 | D56 | D30 | D20 | D1o ™
20 : I~
@) 1.030 | 0.80 | 0.49 | 0.36 | 0.247 . ,.=// .
10 : f
x . ﬂﬁmmﬂ
A|11.598] 653 | 1.31 | 0.58 | 0.188 S 08 5 4 3 2 T8 54 3 2 018 5 ¢ 5 2 0018 54 3 2 0001
*| 3238 | 159 | 0.60 | 0.37 | 0.222 Grain Size In Millimeter
Sand
Gravel : Silt and Clay
Coarse _ Medium _ Fine




JobNe. OL-3485 , Date July 14, 2006 " A Washington Stat

asningilon otaie
Hole No. BH-06-05 Sheet 1 of 3 Laboratory Summary “ \ Umnmnzm__mi of Transportation
Project  SR-20 Fredonia to I-5 Widening

_umwﬁ U%_ﬂ: Sample No. | USGS Color Description . mMew | Ll b oPL Pl
& 40 1.22 D-1 ML See Boring Log SANDY SILT 28
| 9.0 2.74 D2 .| SP See Boring Log POORLY GRADED SAND . 21
Al 190 | 579 | D4 SP See Boring Log . POORLY GRADED SAND - 16
*| 29.0 8.34 D-6 SP See Boring Log . . POORLY GRADED SAND . 12
®| 39.0 11.89 D-8 Sp See Boring Log POORLY GRADED SAND 27
. . US Sieve Opening In Inches _ US Sieve Numbers Hydrometer >:m_<mﬂ.m
GRADATION FRACTIONS .m__ ayan 4 #10 C a0 4200
100 P Hﬁ o+
AT
%Gravel| %Sand | %Fines | Cc | Cu % /Ju
® 00 484 | 516 ) : . f//
80 ‘
x| 44 92.6 33 |14 |58 /
. ™
Al 08 97.4 19 | 07|33 g .
I
x| 04 97.0 25 |10 | 38 - : . F
z .
@ 02 | 984 | 14 | 0.8 | 3.1 g o
H.
g 40
GRADATION VALUES 5
30
D60 | D50 | D30 | D20 | D10 : u N
k 20
e _ I
10 S
@| 0965 | 0.74 | 0.43 | 0.26 | 0.167 : @/%
. [fw]
Al 0746 | 056 | 0.35 | 0.29 | 0.227 54 3 2 108 54 5 2 T8 54 3 2 018 54 3 2 0018 54 3 2 000
Grain Size In Millimeter
*| 0.869 | 0.69 | 044 | 0.33 |0.224 n Size |
o Gravel Sad - Sitt and Cla
ravel . an
®| 0833 | 0.66 | 0.42 | 0.33 | 0.266 =vel Comrse | Medium | — y |




JobNo. OL-3485 Date July 14, 2006 _ . Al

’ Washington State
Hole No. BH-06-05 Sheet 2  of 3 : Laboratory Summary 14" Departntent of Transportation
Project  SR-20 Fredonia to I-5 Widening _ ‘
cmmﬁ umm@ Sample No. | USCS Color _ Description Mc% | LL | PL | PRI
& 440 13.41 D-9 SP . See Boring Log POORLY GRADED SAND 25
| 54.0 16.46 p-11 ML | See Boring Log SILT . 35
A| 590 17.98 D-12A MH See Boring Log 'ELASTIC SILT Moisture Content Only 89 50 NP NA
*| 60.0 18.29 U.‘_mm. SM See Boring rom‘ SILTY SAND with GRAVEL 10
©| 4.0 19.51 D-13 SM See Boring Log - SILTY SAND . . 20
. US Sieve Opening In Inches _ US Sieve Numbers _ Hydrometer >:m_<mmw
GRADATION FRACTIONS | . wr w0 10 200
_ _ 100 B b &
%Gravel| %Sand | %Fines | Cc | Cu . a0 f/J“P

/

[~
®| a2 92.0 38 |06 |44 |
. a0 1=

| 0.0 2.6 97.4

70

Al 00 0.0 | 100.0 £ N
ke :
: : - 60
*| 312 | 567 | 121 | 05 |535 W : : o/
®! 9.2 | 733 17.5 &0 ‘ Y
: ‘ m 40 Ras K :
GRADATION VALUES 5 ‘ N ,@/
30 :
De0 | D50 | D30 | ‘D20 | D10
_ 20 : f./ :
®| 0630 | 045 | 024 | 0.20 | 0.143 ‘ ‘ NNl
10 d
X ‘ : *
A ‘ 0 5 ‘h 3 .. 2 10 8 5 4 3 2 18 5 4 3 2 018 5 4 3 2 0.018 m.h 3 2 0.001
: . - ; Grain Size In Milli
x| 3246 | 210 | 0.31 | 0.17 al limeter
. Gravel Sand Siltand Cla
1L ar
®| 0263 | 0.21 | 0.12 | 0.08 rave Comse | Medum | — : ¥




Job Mo, OL-3485 Date July 14, 2006 A
: Lab t S ~ Washington State
Hole No. BH-06-05 Sheet 3 of 3 aporatory ocummary “\ Department of Transportation
Project  SR-20 Fredonia to I-5 Widening ] :
omms ummw: Sample No. | USCS "~ Color Description MC% | LL | PL | PI
®| 69.0 21.03 D-14 GP-GM See Boring Log POORLY GRADED GRAVEL with SILT and SAND 5
US Sieve Opening In Inches US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS - o w w0 w0 4200 .
) 100 )
%Gravel| %Sand | %Fines | Ce | Cu a0
®| 626 31.8 5.5 4.5 | 58.1
: 80
70 .
£ /
=
[F]
=
=
[14]
§ 50
£
g 40
GRADATION VALUES 5 ) 7
. 30 ,
D60 D50 D30 D20 D10 L]
i 20 ST
®(9807 | 712 | 273 | 0.72 | 0.169
10 :/ ri
a 5 4 3 2 10 & 5 4 3 2 1 8 5 43 2 018 5 4 3 2 0,018 L .& 3 z Q.001
Grain Size In Millimeter
Sand
Gravel Silt and Clay
Coarse Medium _ -Fine )




JobNo. OL-3485 : Date Juiy 14, 2006 A

A <<.
Io_m‘zme.c.Tcm. msmmﬁ ._oﬁw. _lm_uo_.m_“OJ\ MCBBNQ . “\ Dwumwmwﬁwwﬂ mqﬁﬂM:muo;mmo:
Project  SR-20 Fredonia to I-5 Widening _ . -

: omme umﬂ_, Sample No. | USCS Color | - Description MC% | LL | PL | PI
o 40 | 122 D-1 SM See Boring Log SILTY SAND 21
X| 9.5 290 D-2 SP-83M ¢ See Boring Log POORLY GRADED SAND with m:%.. and wood chunks a7
A| 195 5.94 D-4 m._u ) Mmm. Boring Log POORLY GRADED SAND | 23
*x| 29.0 8.84 ; D-6 SP See Boring Log POORLY GRADED SAND o 23
‘©| 340 | 10.36 D-7 © MH | See Boring Log , , - ELASTIC SILT 76 63 | NP. | NA
. ~US Sieve Opening In Inches .Qm Sieve Numbers _ JEBBQQ Analysis
GRADATION FRACTIONS - w w0 0 o

®| 0.0 78.5 21.5

i 100 y = e
T T M TR N
%Gravel| %Sand | %Fines | Cc | Cu a0 i T @@/
. . ‘// M

a0 -
m| 03 | 939 | 57 |12]|40 ) /
- 70
Al 30 | 927 | 44 |12 |48 E : r
, . 2 &
x| 1.0 | 946 | 44 |10 | 50 > /
m
© 00 | 135 | 865 m 50 ) _ /
[T
: ‘ g 0
GRADATION VALUES 5 \ X
) 30 K_
D60 | D50 | D30 | D20 | Do : \
- 20 -
®| 0168 | 014 | 0.9 ‘ JMJM/
3 N
M| 0.411 | 0.34 | 0.22 | 0.18 | 0.102 . yua

A| 0955} 0.76 0.47 0.34 | 0.201 54 3 2 10 8 54 3 2 18 § 4 3 2 0.18 §4 3 2 0.018 §4 3 2 0.001

Grain Size In Millimeter

*|0790) 0.61 | 036 | 0.26 | 0.158

Sand
Coarse _ Medium

o . Gravel

Silt and Clay
_ Fine




JobNo, OL-3485 Date July 14,2006 Washington State
Hole No. BH-07-05 Sheet 2 of 3 : Laboratory Summary . “\ Dmnm::mma of Transportation

Project  SR-20 Fredonia to -5 Widening

_umwﬁ: Umwmw: Sample No. | USCS Color ) : Description . MC% | LL PL Pl
®| 383 ._‘_.o.m u-8/c ML See Boring Log - SILT and wood fibres ’ 66
x| 37.0 11.28 U-8/E ML See Boring Log ‘ SILT and wood fibres 50 40 NP NA
A| 390 11.89 ~ Db ML See Boring Log : SILT 92 49 | NP NA
* | 49.0 14.94 D-12 SP-5M See Boring Log POORLY GRADED SAND with SILT . 25
®| 540 | 16.48 D-13 ML * See Boring Log . SILT 47 | 38 | NP | NA
US Sleve Opening In Inches | - US Sieve Numbers - _ * Hydrometer Analysis
GRADATION FRACTIONS . i w0 a0 4200
100 — - lﬁ
%Gravel] %Sand | %Fines | Cc | Cu a0 . . mt
® 0.2 8.7 94.0
80
{ & 0.0 7.5 92.4
L T
A 0.0 7.8 92,2 5
. 2 60
*x| 0.0 02.4 7.8 15 | 48 .
o kil
®| 00 84 | 916 2 %0 ] . / -
(1 ' .
. g . 40 : L
GRADATION VALUES m
uo -
pe0 | D50 D30 D2¢ P10 /
20 -
® ) (/»/
, 10 :
X ‘ : - /:
: 0

A 54 3 2 i0 8 54 3 2 18 5§ 4 3 2 018 5 4 3 2 0.018 5 4 3 2 0.001

x| 0487 | 038 | 027 | 021 | 0.101 Grain Size In Millimeter

Sand

® . Gravel

_ - Silt and Clay

Coarse _ Medium Fine




Job No.  OL-3485 Date July 14, 2006 Al

Hole No. BH-07-05 Sheet 3 of 3 : Laboratory Summary : “‘ “WMMM%%M Mmﬂﬂw:muozmmo:
Project  SR-20 Fredonia to |-5 Widening : -

o%vs owhw: Sample No. | USCS - Color _ Description : . Mc% | LL | PL| Pl
®| 59.0 17.98 D-14 ML See Boring Log : SANDY SILT 27
x| 64.0 19.51 D-15 SM See Boring Log - . SILTY SAND : 24
A| 69.0 21.03 D-16 SP-SM See Boring Log " POORLY GRADED SAND with SILT and GRAVEL . 1
: US Sieve Opening In Inches _ . - US Sieve Numbers - _ "Hydromater Analysis
GRADATION FRACTIONS - e T e " 4200
- 100 .-/ ¥ » Sy
%Gravel| %Sand | %Fines | Cc | Cu | 90 Ny . : /1./‘/
] 0.0 32.7 67.3 : / /ﬁ/
: N a0 -
| 0.0 650 | 35.0 . K
; - 70 F
A 391 54.9 6.0 0.5 | 209 = )
o
z 6
5 ™
g
[T
‘ § 40
GRADATION VALUES 5 N
. a0
D60 | D50 | D30 | D20 | D10 . |
i 20 : N
. N
‘ 10 . e
X 0.127 | 0.10 .,/:
Al 4397 | 194 0.70 0.42 0.210 | . 0 54 3 2 10 8 54 3 2 1 8 54 3 7 018 5 4 3 2 0.018 54 3 2 0.001
. Grain Size In Millimeter
) Sand
Gravet Silt and Clay
Coarse _ Medium _ Fine




JobNo. OL-3485 ‘ Date July 14, 2006 A

_ ingt - ,
Hole No. BH-08-05 Sheet 1 of 1 Laboratory Summary QQI\ B of ransportation W
Project  SR-20 Fredonia to 1-6 Widening _

_umwg uw:ﬂ: Sample No. | USCS Color : Description mcw | Lo | PL | Pl .
®| 95 2.90 D-2 SM See Boring Log . SILTY SAND 26
X| 19.5 5.94 D-4 SP See Boring Log POORLY GRADED SAND 25 |
- [
Al 290 | 8.84 D-6 SP See Boring Log POORLY GRADED SAND 22
" US Sieve Opening In Inches ) US Sieve Numbers : Hydrometer Analysis ,
GRADATION FRACTIONS N we s w0 a0 4200 |
100 =
%Gravel| %Sand | %Fines | Ce | Cu o0 T
®| 88 591 | 324 L]
80 ~
[y
m| 13 | 95 | 22 | 10| 34 - / "~
- 70 -
A 1.7 93.5 4.8 09 | 46 M!
2 e
>
m
& 50
=
=
‘ g 40
GRADATION VALUES 5
a0
D60 D50 D30 D20 B10 4
20
®| 0180 | 0.13
10 ,E/Vw/
x| 0907 | 0.74 0.48 0.37 | 0.268 .
_ | Py
Al 0818 | 0.63 | 0.37 | 0.28 | 0.178 0 w8 &5 4 3 2 18 54 3 2 018 54 3 2 0018 .5 4 3 2 0.001
Grain Size In Millimeter
Sand
Gravel Silt and Clay
Coarse _ Medium _ Fine -




OL-3485

Date July 14, 2006

Job No. Washington State
ashington State

Hole No. BH-09-03 Sheet 1 of 2 Laboratory m.c_.s_jm_.vx “\ Department of Transportation

Project  SR-20 Fredonia to I-5 Widening _ ,

_umwﬁ_._ UAm s._u vﬁ: Sample No. | USCS Color Bescription MC% | LL PL Pl
® 3.0 0.91 D-1 ML . See Boring Log SILT 35 NA NP NA
X 8.2 2.50 U-2/Aa ML ) See Boring Log SANDY SILT 36 NA NP NA
A| 85 2,59 U-2iB ML See Boring Log SILT 50 NA | NP NA
*| 100 3.05 D-3 SP See Boring Log POORLY GRADED SAND 18
®| 13.0 m.mm. D-4 SP See Boring Log POORLY GRADED SAND 5

US Sieve Opening In Inches _ US Sleve Numbers H Hydrometer Analysis
GRADATION FRACTIONS o " o o 1200
100 B S— J Pl
IH”” = 14 e
%Gravel| %Sand | %Fines | Ce¢ | Cu 90 ™
t 1
® 0.0 11.4 88.6 / / /
. | 20 -
T 0.0 41.2 58.8 /ﬁ /
w 70
A 0.0 7.5 92.4 .m, /
2 80
x| 50 | 913 | 37 |12]52 Z / i
i)
© 99 | 81 | 20 |o9|46| & % :
L
‘ g 40
GRADATION VALUES- m_.rw )
' 30 /a
D60 D50 Dao D20 10 N
20
® M,/ /
10|
@| 0.077 Ne o]
, @@ﬁlru@
A 0%+ 3 2 108 4 3 2 18 54 3 2 018 4 3 2 0018 5 4 3 2 0.001
in Si m
*11.003 | 078 | 0.47 | 0.32 | 0192 Grain Size In Millimeter
Gravel Sand Silt and Cl
&l it an A\
©(1.361 | 1.04 . 0.61 0.47 | 0.297 ray Coarse _ Medium _ Fine Y




Date  July 14, 2006

JobNo. OL-3485 A Washinaton Stat
ashington State
Hole No. BH-09-05 Sheet 2 of 2 Laboratory Summary ﬂ‘\ Department of Transportation
Project . SR-20 Fredonia to I-5 Widening
Um_%: D%m Ws Sample No. | USCS Color Description MC% | LL PL P
& 33.0 10.06 D-8 ML See Boring Log SILT with SAND 6% 38 NP NA
| 50.0 15.24 D-15 ML See Boring Log SANDY SILT 31
A| 530 16.15 D-16 SM See Boring _.om. SILTY SAND and wood chunks 18
*| 63.0 19.20 D-18 GW See Boring Log WELL-GRADED GRAVEL with SAND 2
@} 93.0 28.35 D-24 SP-S5M See Boring Log POORLY GRADED SAND with SILT 23
US Sieve Opening In Inches _ US Sieve Numbers _ Hydrometer Analysis
GRADATION FRACTIONS N ", a0 10 200
100 L, T N
L] -
%Gravel| %Sand | %Fines [ Cc | Cu 90 / BN E,E
o 1.4 | 258 | 729 ’ / /ﬁ AN /
80 _ Cﬁ
x| 0.0 38.8 61.2 i / x
- 70
A 0.1 81.8 18.1 .mu \
‘ 2 & !
*| 581 | 407 | 12 | 1.8 |16.0 > /
iz}
©l 16 | %06 | 78 |15 34 2 50 ﬂ
ic
‘ . g 40 7
GRADATION VALUES s V/ |
aolf / : /
D60 D50 D30 D20 D10 M~
20 / ]
L N /
// |
10 H .
= ™
/__TJT.».I .
A | 0454 ( 0.21 0.13 0.08 0 5 4 3 2 108 5 4 3 2 t 8 54 3 P D18 4 3 2 0.018 5 4 3 2 0,001
* | 7.525 | 5.84 2.52 1.18 | 0.471 Grain Size In Millimeter
Gravel Send Siltand Cl
®| 0.285 | 0.26 0.20 0.16 | 0.087 . rave Coarss _ " Madium _ Fine Itand Llay




JobNo. OL-3485 Date July 14, 2006 A,

Hole No. BH-10-05 Sheet 1 of 3 Laboratory Summary “\ %Mw%_%wﬂ %ﬂwzmuonmmo: .
Project  SR-20 Fredonia to I-5 Widening o . ‘

.omwa omm: Sample No. | USCS Color : Description ‘ mMc% | LL | PL | PI
el 00 0.00 D-1 ML See Boring Log " SANDY SILT and wood chunks,root fibers 8
x| 2.5 0.76 D-2 ML , See Boring Log i SANDY SILT and crganics 25
|
A| 40 1.22 D-3 MH: See Boring Log : SANDY ELASTIC SILT (sample too smatl) . 86 66 NP NA
|
*| 9.0 2.74 . D-4 "~ ML See Boring Log . - SANDY SILT 36 |
@®| 140 4.27 D-6 SP See Boring _|o.m . POORLY GRADED SAND with GRAVEL 14
. US Sieve Opening In [nches _ US Sieve Numbers - _ ‘ Hydrometer Analysis
100 2! =]
.a/w/ :JH# ,,J/
%Gravel| %Sand | %Fines [ Cec | Cu a0 ,
<J .
. N
®| o1 401 | 599 N
. 80 Iy
@| 041 | 420 | 57.8 _ : Jﬁ
- . 10 AN
A 0.2 38.1 61.7 .m. k
m B0
*x| 00 | 40.8 | 59.2 = / e
m
®| 242 | 726 | 31 |09 |73 g % A /
: i .
g 40
GRADATION VALUES )
30
D60 | D50 | D30 | D20 | D10 :
- 20 . .
®| 0075 |- ; _ N
10 -
m| 0.081 : ) Se |
R -t
A : 0 5 4 3 2 10 8 54 3 2 1 8 54 3 2 ‘o.,_m 54 3 2 0.018 54 3 2 -0001
‘ | in Siz illimeter
+ | 0.076 Grain Size In Millimet
Gravel Sand Silt and CI
. A’
®| 21414 | 1.46 o..qn 0.51 0.289 rave Coarse _ Medium _ . Fina Htan y -




JobNo, OL-3485 Date July 14, 2006 AR Washingion Stat
asnmngion otate
Hole No. BH-10-05 Sheet 2 of 3 Laboratory Summary 1‘\ Department of Trarisportation
Project . SR-20 Fredonia to 1-5 Widening _
umﬂ: uam_,mg Sample No. | USCS Color Description MC%| LL | PL | PI
®| 240 7.32 D-8 sP See Boring Log POORLY GRADED SAND 2t
X| 34.0 10.36 D-10 ML See Boring Log SILT 48 33 NP NA
Al 300 | 11.80 D-11 MH See Boring Log ELASTIC SILT 51 5¢ | NP | NA
* | 46.0 14.02 D-13 ML See Boring Log SILT 60 42 NP NA
©| 510 | 1554 | D-15 ML See Boring Log SILT 54 | 49 | NP | NA-
- US Sieve Opening In Inches US Sieve Numbers _ . Hydrometer Analysis.
GRADATION FRACTIONS 3 e #0 440 #200
100 = SSanmE gy S
%Gravel| %Sand | %Fines | Cc | Cu % %uwmr/!w
Tk
e 19 | 933 | a9 |09 |43 /
: ) 80
| 0.0 24 97.6
- 70
Al 00 122 | 87.8 5
[1H]
60
x| 0.0 5.6 94.4 N
[11]
®| 0.0 8.8 | 802 2 %0
1.
: =
a 40
GRADATION VALUES 5 r
30
D60 | D50 |. D30 | D20 | D1o
. 20
®| 0.808 | 0.63 | 0,37 | 0.20 | 0.188 ‘
10
: M
A 0 5 4 3 2 10 8 4 3 2 i 8 5 4 3 2 018 5 4 ‘m 2 0018 5 4 3 2 0,001
N Grain Size In Millimeter
- Sand .
® Gravel Silt and Clay

Coarse _

Medium _ Fins




JobNo. OL-3485 _ Date July 14, 2006 A

Hole No. BH-10-05 .  Sheet 3 of 3 Laboratory Summary 1‘\ %MMHM%“ Mﬂwagza_%
Project  SR-20 Fredonia to |-5 Widening ) ]

UM@E Uﬁmqmw: Sample No. | USCS Calor . Description o MC% | LL PL Pl
®| 54.0 16.46 D-16 SM See Boring Log. ‘ SILTY SAND . 18
| s6.0 | 17.07 D47 | SM See Boring Log \ SILTY SAND _ 21
A| 640 19.51 D-19 SP-SM See Boring Log , POORLY GRADED SAND with SILT and GRAVEL 5
, US Sieve Opening In Inches US Sieve Numbers . Hydrometer Analysis
GRADATION FRACTIONS » o w0 vy 4200
100 dy
% Gravel| %Sand | %Fines | Cc | Cu .n.E.
e 00 81.7 | 183 | . _ /
: 80 N
X 0.3 86.1 13.5 N
- 70
Al 338 | 604 | 57 |07 (173 £ . : ‘ '
m 60 AN
-
m - . . L
g 50 y
R
g 40 \
GRADATION VALUES 5 11 f
30 - M, )
N “
Dso | DSo | D30 | D20 | D10 ‘ N ﬂm//
20
®|05%0 | 044 | 0.21 | 0.09 : : %/ h
: 10 - /P/i;bll
| 0.548 | 0.40 0.25 012 ..r~+
Al 3488 | 2.10 0.72 0.42 | 0.202 o. 5 4 3 2 10 8 5 4 3 2 1 8 5 4 32 2 018 5 4 3 2 0.018 54 3 2 0.001
Grain Size In Millimeter
) Sand .
Gravel Silt and Clay
Coarsa _ Medium _ Fine




JobNo.  OL-3485 pate  July 14, 2006 . -
Hole No. BH-18-06 Sheet 1 of 1 Laboratory Summary ‘ QI Washington State

‘ Department of Transportation
Project ~ SR-20 Fredonia tec I-5 Widening

cmwa hﬂﬂ: Sample No. | USCS Color . Description . MC% | LL | PL | PI
o 4.0 1.22 D-1 ML See Boring Log SILT 9% | Na | NP | NA
x| 6.5 1.88 8.2 M See Boring Log. ’ SILTY SAND with organics 32
. : US Sieve Opening In Inches US Sieve Numbers _ . Hydrometer Analysis
GRADATION FRACTIONS 3 24" . #4 #10 #40 #200
100 {h 4 - d!../
% Gravel| %Sand | %Fines | Cc | Cu ‘ a0 . i h
I~
®| 00 94 | 906 | in
80 -
®| o1 | 760 | 239 : _u/
70 . .
: b= .
o V_ .
% 60
. /.
m
g 50
ﬁ 7/
g 40
"GRADATION VALUES 5
. 30
D60 | D50 | D30 | D20 | D10 e
. _ 20
®
10
X| 0177 | 015 | 0.09
053 = 108 5 4 3 2 18 54 3 2 018 5 4 3 2 0018 & 4 3 2 0.001
Grain Size In Millimeter
Sand :
Gravel* + Silt and Clay
Coarse _ Medium _ Fine :




~ CONSOLIDATION TEST
SUMMARY REPORT
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VERTICAL STRESS (Ib/ft"2)

Washington State D.O.T.

Project Name : FREDONIA TO I-5

Project No : OL-3485 Boring No : BH-3-05 Sample No : U-18/C
Test Date : 2/6/06 - Test No : 603418C Depth : 81.8 FT
Description : MOIST GRAY CLAY ‘

Remarks :




CONSOLIDATION TEST
SUMMARY REPORT
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VERTICAL STRESS (Ib/ftA2)
Washington Stote D.O.T.
Project Nome : FREDONIA TO -5
Project No : OL-3485 Boring No : BH-7-05 Semple No : U-8/C

Test Dote : 1/30/06 Test No : B036UBC ~ Depth : 38.3 FT
Description : GRAY MOIST SILT WITH ORGANICS :
Remaorks :
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CONSOLIDATICN TEST
SUMMARY REPORT
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VERTICAL STRESS (Ib/f2)

Wbshington Stote D.O.T.
Project Nome : FREDONIA TO |-5

Project No : OL-3482 Boring No : BH-9-05 Sample No : U-2/B
Test Dete : 2/1/06 - Test No : 6203U2B Depth ' 8.5 FT
Description : WET DARK GRAY SILT

Remarks :




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
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VERTICAL STRAIN (%)

Washington Stote D.0.T.
Project Name ;
Project No : OL-3485
Test Date : 1/31/06
Description : GRAY MOIST SILT
Remarks :

FREDON

IA TO -5

Boring No : BH-3-05
Test No : 603418E

Sample No : U-18/E
Depth : B2.5 FT

1000C




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
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VERTICAL STRAIN (%)

Waoshingten State D.O.T.
Project Name : FREDON
Project No : OL~3485
Test Dote : 1/31/06
Description : GRAY MOIS
Remarks :

A TO |-5 ‘
Boring No : BH-7-05
Test No : B036UBE

T SILT WITH ORGANICS

Sample No : U-8/E
Depth : 37 FT
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

Test Date : 2/1/06
Description : DARK GRAY WET SILT
Remarks :

Test No @ 6203UZA
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VERTICAL STRAIN (%)
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WASHINGTON STATE DEPARTMENT OF TRANS

PO BOX 47365 OLYMPIA WA 958504-7365 /

Physical Testing Section

PORTATION - BSTATE ﬁATERIALS LABORATORY

1655 SOUTH 2ND AVE TUMWATER WA 98512

Work Order No. 0L3485

Soils Test Report Lab ID No. 0000226144
‘ | Lab Numbex PS-226144
Date Sampled: Trans. No. 475207
Sampled By: Bid Item No.
Date Received: 06/06/2006 Org. No. 306310
S.R. No.: 20 F.A. No.
Section: FREDONTIA TO I-5 WIDENING
Contractor: '
Er I L 1 1 ] ===========================================‘===============

Material SOIL

Pit No.:

Sample No:

GRADATION (

| Sample Loc.:

AASHTO T-88):
SIZE

ORGANTIC MATTER (AASHTO T-267): %

| PH VALUE (AASHTO T-289):

RESISTIVITY (AASHTO T-288): (OHMS)

HYDROMETER RESULTS (WSDOT TM 124):

SAND %
CLAY %
SILT %

S0IL TEXTURE CLASSIFICATION

o e s oy o o e i mwww e T L A A R E SRS EEETERE
——_z-=———-—=—-————=—-———=ﬁ————-—:—.————-—

Distribution:

Materials Fi

le

Region Construction

Project Engi
PETE PALMERS

T42G-
 TA3B-
T43H~
T44D—
T44G~

neear:
ON

TaaJ-
T44K-

T44N-

T44P-

T44T-
T44U-
T44V- 1.0
T2D1-
T2L0-

Quantity Represented:

% PASSING SPECIFICATIONS

2,200

50 MAXIMUM
20 MAXIMUM

Result: INFORMATIONAL

] Remarks:

THOMAS E. BAKER, P.E.
MATERTALS ENGINEER

Donald Brouillard By:

Date: 06/13/2006

Phone: (360)708-5446
' _ soilsl.dfr 3/03



WASHINGTON STATE DEPARTMENT OF TRANS?ORTATION - STATE MATERIALS LABORATORY
PO BOX 47365 OLYMPIA WA 98504-7365 / 1655 SOUTH 2ND AVE TUMWATER WA 98512

hysical Testing Section ‘ : ~ Work Order No. 01.3485

0ils Test Report Lab ID No. . 0000226143
: ' Lab Number PS-226143

bate Sampled: ' ' Trans. No. 479206

zampled By: : Bid Item No.

yate Received: 06/06/2006 _ Org. No. 306310

1.R. No.: ' 20 ' ' F.A. No.

segtion: FREDONIA TO I-5 WIDENING '

“ontractor: .

Material SOIL

Pit No.: . o Quantity Represented:
Sample No: Sample Loc.: D-3

GRADATION (AASHTO T-88): o
\ SIZE % PASSING SPECIFICATIONS

ORGANIC MATTER (AASHTO T-~267): %
PH VALUE (AASHTO T-289) : 5.7
RESISTIVITY (AASHTO T-288): (OHMS) 3,400

HYDROMETER RESULTE (WSDOT TM 124):

SAND % ‘ | 50 MAXIMUM

CLAY % ‘ _ . 20 MAXTMUM

SILT % : . R

SOTL. TEXTURE CLASSIFICATION

Distribution: L Result: INFORMATIONAL
Materials File X Remarks: .

Region Construction
- project Engineer:

PETE PALMERSON X (2)

, : ‘ | ; THOMAS E. BAKER, .P.E.
T42G- T44J~ TA4T- MATERIALS ENGINEER

 T43B- T44XK- ‘ T44U- . ,
T43H- - T44N- ‘ T44V- 1.0 " Donald Brouillard By:
T44B~ T44P- 1.0 T2D1- Date: 06/13/2006

T44G- ‘ - T2L0- ~PhQne:_(360)709—5446
: ‘ ' golls.dfr 3/03



APPENDIX D - DRILLED SHAFT AXIAL CAPACITIES
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APPENDIX E-LATERAL CAPACITY' PARAMETERS
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